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BRIEF ON APPEAL 

This is a Brief on Appeal for the above-identified application in which claims 1 — 14 were 
fmally rej ected in an Office Action mailed October 29, 2003 . A >rotice bf Appeal was filed 
January 27, 2004, The fees required under 37 CFR § 1 .17(c) and ;my required petition for 
extension of time for filing this brief are addressed in the accompsmying Transniittal of Appeal 
Brief This brief is transmitted in triplicate in accordance with 37 CFR § 1.192(a). 

(1) Real Party in Interest 

The Application is assigned to Meduna Arzneiirdttel Gmblrl, a corporation having its 
principal place of business at Emst-Grote-Strasse 23, D-30916 Isemhagen/Gennany 

(2) Related Appeals and Interferences 

No related appeals or interferences are pending. 



(3) Status of Claims 

Claims 1-14 are the subject of this appeal. No other claims are pending. 
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(4) Status of AmendmcRts 

No Axnendment has been filed subsequent to the Final Oflice Actioti dated 10/29/03. 
Applicant notes th^t the Final Office Action indicated that tlie Information Disclosure Statement 
filed August 12, 2003 failed to include an English abstract of a cited foreign document, 
AppHcant's representative spoke with the Examiner on March 4, 2004 to discuss the IDS. It was 
discovered that the EDS erroneously cited DE 0240581 due to a typographical error. The IDS 
was intended to cite EP 0240581. The Examiner indicated that tbic Enghsh abstract of EP 
02405 S 1 has been considered. 

(5) Suonnary of Inyentigw 

The present invention relates to an oral dosage form for fcod, food supplements and 
dietics (see page 1, lines 1—2). For example, the oral dosage fom provides positive effects for 
the metabolism of fat and intestinal inflammations (see page 3, Ihies 19-21). 

la one embodiment, the invention comprises polyunsaturated fatty acids in a gelatine 
capsule; the gelatine capsule being xylose-hardened to an extent sufiScient to inhibit peroxidation 
of the polyunsaturated fatty acids (see page 2, lines 11-12 and 17 - 19), Because peroxidation 
of the polyunsaturated fatty acids is inhibited by the xylose-hardeaed capsule, antioxidants are 
not required to be mixed into the fatty acids (see page 2, lines 14-16), The Apphcation 
provides tables comparing the peroxide values at given time intervals between xylose-hardened 
and non-hardened 500 mg perilla oil capsules (see page 4). 

Polyunsaturated fatty acids may include omega-3 polyunsaturated acids with a high 
content of alpha hnolenic acid, such as perilla oil; fish oil; linseed oil; and gamma-hnolenic acid, 
(see page 3, lines 4-6). 

Xylose-hardening provides the gelatine capsule with a retiirdcd opening time of 45 
minutes or more (gee page 2, lines 12 - 13), By providing an undisturbed release of the 
polyunsaturated fatty acids in the intestine after passing the stomach, impleasant smells and 
flatulence may be prevented (see page 2, lines 20 - 22), 
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Xylose-hardening of the gelatiue capsule may he achieved by spraying the capsule with a 
solution comprising xylose, ethanol and water for a predetermined time interval. The capsules 
may he heated duiiug spraying. After spraying, the capsules may be heat-treated for a 
predetermined time interval, caii$mg tl^e xylose to react with the gelatin to provide a cross- 
linking (see page 4, lines 2 - 9). 

(6) Issues 

Issue 1 : Whether claims 1 - 4, 6 - 9 and 11 - 14 are patentable under 35 USC § 103(a) 
over Cade et al. (WO 97/04755; hereinafter "Cade") in view of XP-002143507 (hereinafter 
"XP"). 

Issue 2: Whether claims 1-7 and 9, - 14 are patentable tunder 35 USC § 103(a) over 
Yajima (US 4525306) in view of Cade. 

(7) Grouping of Claims 

I With respect to Issue 1 : 

Clakns 1, 2, 4, 7, 8, 1 1 stand or fall together. 
Claims 3 and 9 stand or fall together. 
Claim 6 stands or falls alone. 
Claim 12 stands or falls alone. 
Claim 13 stands or falls alone. 
Claim 14 stands or falls alone. 

With respect to Issue 2 : 
Claims 1, 2, 5, 7, 10 stand or fall together. 
Claims 3 and 9 stand or fall together- 
Claim 4 stands or falls alone. 
Claim 6 stands or falls alone. 
Claim 12 stands or falls alone. 
Claim 13 stands or faUs alone. 
Claim 14 stands or falls alone. 
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(8) Argument 

Issttfe 1: Whether claims 1 - 4, 6 - 9 flgd 11-14 are psitcntablc under 35 USC S 

over Cade et aL fWO 97/04755: hereinafter "Cade"^ in view of XP-OQ2143507 
(hereinafter ^^XP"). 

Appellant asserts that Cade in view of XP does not teach all of the limitations of the 
rejected claimSj and that the Examiner has impermissibly relied on possible inherency and 
hindsight in making the rejections \mder 35 USC § 103. Fwther, the claimed invention provides 
unexpected results that are not suggested by Cade and XP. 

a) The applied references do not teach all of the claui] iTmitRfinns. 

Appellant asserts that neither Cade nor XP teaches ''a gelaime capsule beiug xylose- 
hardened to an extent sufficient to mlnbit peroxidation of polyunsaturated fatty acids" as recited 
in independent claim 1 and similarly recited in independent claiin 1 1 , Neither Cade nor XP even 
mentions a problem of peroxidation. Furth er, Appellant asserts that there is no motivation to 
combine Cade with XP for the purpose of produciug the claimed invention, and that even in 
combination the cited references would not have provided a reasoiiable expectation of success of 
producing the claimed invention, 

XP discloses a lipid formulation for treating inflammatory bowel disease. The 
composition may include fats and oils containing omega-3-polyenoic fatty acid and an extract of 
leaves of periUa, The composition may be charged into a gelatin soft capsule. See Abstract The 
Examiner admits that XP does not disclose the composition of the gelatin capsule (see Paper No. 
16, pSLge 3, line 6). 

Cade discloses hard gelatin capsules with reduced water permeabihty. The objective of 
Cade is to reduce the risk of destabilization of hard gelatin capsule content due to humidity. 
Cade discusses at length the problems of moisture associated with gelatin capsules (see page 1 , 
hne 9 - page 3, line 30). Water transport and hygroscopicity are the only problems that Cade 

I 

' discusses or is concerned with solving. 

Cade discloses that water transport maybe reduced by laminating a gelatin capsule with a 

j 
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polymer layer, or by adding at least one polyol to ttie gelatm fonnulation dtiring production (see 
page 4, lines 1 - 7). Suitable polyols to be used during gelatin prodnclion include sugars, sugar 
alcohols and other sugar substitutes, as well as polyvinyl alcohol ;ind structural analogues thereof 
(see page 6, lines 15 - 25), 

Tlitis, Cade teaches adding a polyol to the gelatiti in order to reduce water permeability. 
Even assmrdng for the sake of argiunent that there is motivation to combiae Cade with 
XP, the combination would teach a composition of omega-S-polyenoic fatty acid and an extract 
of leaves of periUa within a gelatin capsule that has been treated wiHh a polyol to reduce water 
permeabiUty. A person of ordinary skill in the ait attemptmg to n^uce peroxidation of 
polyunsaturated fatty acids within a gelatin capsule would not be lead to the combination of the 
Cade gelatin capsule with the XP compositioti, as neither reference even mentions the 
peroxidation of fats. 

Neither Cade nor XP makes any disclosure as to the problsm of peroxidation, or the 
prevention of peroxidation of polyunsaturated fatty acids within a gelatin capsule. 

Therefore, the cited references do not teach or suggest all of the limitations of 
independent claims 1 or 1 1 - 

b) The Examitier has impermissibly reUed on possible inherency and hindsight . 

Although Cade does not mention the peroxidation of fatly acids, the Examiner has 
apphed Cade as if inherently discloses a gelatin capsule sufficiently treated to prevent 
perox;idationj and has argued that prevention of the presence of o?:ygen is implicit in the 
prevention of moisture penetration ia the Cade capsule (see Paper No. 16, page 4, lines 4-6). 
The Examiner has also argued that Cade's disclosure of chemical degradation of the substance 
within tlie capsule due to moisture reads on the problem of peroxidation of fatty acids (see Paper 
No- 16, page 4, lines 1-4). 

First, Appellant asserts that consideration of an inherent qtiahty is relevant only to 
anticipation, not obviousness (see Jones v. Hardy, 230 USPQ 1021 (Fed. Cir, 1984)). 

Second, Appellant respectfully disagrees with both of the Examiner's contentions. As to 
chemical degradation, Cade states, ''Moisture take-up by fills froin capsules or more ftequently 
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from the environment by permeation iriay affect the properties of jpowder fills: they may 
agglomerate or, more senoxislyj degrade chemically for example by hydrolysis" (page 2^, lines 16 
- 20 (emphasis added))- Thus, the teaching in Cade of chemical degradafion is limited to 
degradation caused by moisture. Cade does not disclose or suggeist any inhibition of 
peroxidation. 

As to the possibihty of a Cade capsule inherently resisting the penetration of oxygen, the 
Examiner has argued that because Cade improves the protection of fills firom atmospheric water 
vapor, which is a liquid suspended m an:; the capsides inherently prevent oxygen (i.e. air) from 
entering the capsules- (See e.g. Paper 16, page 5, lines 4- 10). Appellant asserts that the 
Exa,miner has provided absolutely no prior art reference which su];)ports the assumption that a 
substance which resists vapor penetration will automatically and inherently resist oxygen 
penetration- 
Appellant further asserts that a material with improved resistance to water 
permeability does not necessarily have an inherent improved resistance to air permeability. 
Water molecules differ" from oxygen molecules in many ways, including physical size and the 
state of the matter. Liquid water is iu a different state than gaseous oxygen. In the more 
specialised jSeld of barrier polymers: 

"Some polymers show excellent ga$ barrier properties but poor water barrier 
rates, and others are poor gas barriers but good water barriers. . 

Steingiser et al. "Barrier Polymers." Kirk-Othmer Concis e Encyclopedia of Chemical 
Technology, New York: John Wiley & Sons, Inc., 1985. A copy of this document is attached 
hereto (see page 148^ column 2, lines 7-12). 

Consequently, the Examiner has sliown no reasonable basis upon which a skilled person, 
seeking to solve a peroxidation problem could expect to succeed using Cade's capsules. 

Appellant asserts that reading a problem of peroxidation into the Cade disclosure 

constitutes an impermissible use of hindsight based from Appellant's disclosure. Obviousness 

cannot be estabhshed by hindsight combination to produce the cUimed invention (see In re 

Gorman, 18 USPQ2d 1885 (Fed_Cir-199l)). It is the prior art itself, and not the applicant's 

achievement, that must establish the obviousness of the combination. 

! Further, Appellant asserts that xylose hardening a gelatine capsule to an extent sufficient 

I 
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to inhibit peroxidation of polyunsaturated fatty acids does not necessarily reduce water 
permeability: Appellant's own tests show that in at least one embodiment of an inventive xylose 
treated capsule sufficient to inhibit peroxidation of polyLinsatuxated fatty acids, wlien stored for 6 
months at SC^C temperature and 60% hmnidity tb.e capsule may bwome dark and begin to lose 
its shape due to moisture. For this- reason, tlie Appellant's commercial product is labeled, ""Keep 
in a dry place." (See Amendment dated August 7, 2003, page 6, liines 6 - 12), Thus, the gelatin 
capsule as claimed herein does not necessarily inhibit moisture pecmeation as taught by Cade. 

The Examiner has erred by reading a problem of peroxidation into the Cade disclosure 
and relying on possible inherency widi no support in the record wliile making a rejection under 
35 use §103. 

c) Unexpected results 

Appellant asserts that the Examiner has not presented a prima facie case of obviousness 
for at least the reasons discussed io, the previous sections. However, even if it is found that the 
Examiner has established prima facie obviousness by combining Cade and XP, the unexpected 
results of peroxidation prevention presented in the application are sufBcient to overcome the 
Examiner's showing. The presence of a property not possessed by the prior art is evidence of 
nonobviousness. In rePapescK 315 F.2d 381, 137USPQ 43 (CCPA 1963). 

Based upon the teachings of Cade and XP, the use of Cade's hard gelatin capsules with 
XP's hpid formulation would not be expected to provide any benefit over XP's soft gelatin 
capsules in the prevention of peroxidation of the Hpids because Ctide and XP are silent as to the 
peroxidation of fatty acids. Thus, the prevention of peroxidation Eiccording to the claimed 
invention is a result that would not have been expected in the cited prior art, 

"Evidence of unexpected properties maybe in the form of a direct or indirect comparison 
of the claimed invention with the closest prior art which is cormncnsurate in scope with the 
claims-'' See In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1 980) 

XP discloses a Hpid formulation and Cade does not. Therefore, as to peroxidation of fatty 
acids» XP IS the closest prior art to the claimed invention. 

The Apphcation at page 4 includes two tables directly comparing the peroxide values at 
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given time intervals between xylose-hardened 500 mg perilla oil capsules according to the 
claimed invention and prior art non-hardened 500 mg perilla oil ciipsules, which are considered 
by Appellant to be representative of XP's soft gelatin capsules. The xylose-hardened capsules 
clearly provide a significant, practical advantage over the prior art capsules, and the inhibition of 
peroxidation of fatty acids would have been nnexpected even in Hght of Cade and XP, 

(d) Smnmarv and dependerxt claims 

Appellant has asserted that the Examiner has not presented all of the limitations of 
independent claims 1 and 11 in the prior art^ and that the Examiner has erroneously relied on 
hindsight and possible inherency in making an obviousness rejection. Further, the apphcation 
teaches results that would have been unexpected from the teachings of the cited references. For 
these reasons. Appellant respectftdly submits that independent claims 1 and U are not made 
obvious by Cade in view of XP. 

'^Dependent claims are nonobvious under section 103 if the independent claims from 
which they depend are nonobvious." Hartnes^s Int% Inc. v, Simplimatic Eng'g Co.^ 819 F,2d 
1100, 1108, 2 USPQ2d 1826, 1831 (Fed. Cix. 1987). Therefore, Appellant asserts claims 2 -4, 6 
and 12-14^ which depend from claim 1, and claims 7-10, which depend from claim 1 1, are 
also not made obvious by Cade in view of XP for at least the reasons asserted above in addition 
to the reasons discussed below. 

Dependent claims 3 and 9 stand or fall together 

Neither Cade nor XP discloses a gelatine capsule having a retarded release time of more 
than 45 minutes, as recited in dependent claims 3 and 9. Cade in iact discloses that rupture or 
dissolving times of the capsules treated with the polyol additive decreases with iacreasing 
content of the additive (see page 6, lines 15 - 21). Thus, Cade teaghes away from claims 3 and 9. 

Dependent claim 6 stands or falls alone 

With respect to claim 6, neither Cade nor XP discusses antioxidants or the problem of 
peroxidation. ThoS;, no basis hi the record lias established suggesting the intentional exclusion of 
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antioxidants. Therefore, claim 6 is not suggested by the eited prior art. 



Dependent claims 12 - 14 each stand or fall alone 

With respect to claims 12-14, Cade discloses coating a gelatin capsule using 
"conventional techniques for capsule or tablet coating." See page 4, lines 15 - 16 and 27 - 29, 
However, Cade does not recite "spraying the capsule with xylose'' as contained in claim 12; "heat 
treatment for a predetennined time interval" as contained in claim 13; or "a reaction between the 
xylose and gelatine capsule to provide a cross-linkhig^* as contain<^d in claim 14, and the 
Examiner has not applied references teaching these limitations. Therefore, claims 12 — 14 are not 
taught by the cited prior art. 

Issue 2: Whether claitps 1-7 and 9-14 are patentable under 35 USC S lQ3fa) over 
Yajima (US 4525306) in view of Cade. 

Appellant asserts that Yajima in view of Cade does not teai:h all of the limitations of the 
rejected claims, and that the Examiner has impermissibly relied on possible iahercncy and 
hindsight in making the rejections under 35 USC § 103, Further, the claimed invention provides 
unexpected results that are not suggested by Cade and XP. 

a) The applied references do not teach all of the clairpi limitations. 

AppeUant asserts that neither Yajima nor Cade discloses or suggests "a gelatine capsule 
being xylose-hardened to an extent sufficient to inhibit peroxidation of polyunsaturated fatty 
acids" as recited in independent claim 1 and similarly recited in independent claim 11, Further, 
Appellant asserts that there is no motivation to combine Cade and Yajima to arrive at the claimed 
iaventionj as Yajima teaches away from the claimed invention. 

As discussed above. Cade discloses hard gelatin capsules Avith reduced water permeability 
to reduce the risk of destabilization of contents due to humidity. 

Yajima discloses soft capsules containing oils and fats, and the prevention of oxidation of 
oils and fats by the addition of an antioxidant, such as butylated hydroxy anisole, butylated 
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hydroxytoxdene and tocopherol (see column 1, Unes 6 - 20), or a component derived from herb 
spices (see column 2, lines 53 - 66). Thus, Yajima teaches the re-luction of oxidation of oils and 
fats by the use of chemical antioxidant preservatives mixed into the oil and fat composition 
contained within a soft gelatm capsule. 

One of ordiaary skill in the art viewing Yajima and Cade would not he motivated to use 
the capsule of Cade with the composition of Yajima for the purpose of oxidation prevention, as 
Yajima aheady solves the oxidation problem by teaching a method of inhibituig peroxidation 
utilizing chemical additives. Thus, Yajima teaches away from the claimed invention. FtuHier, 
even if the references were combined, there is no teaching that the Cade capsule would provide 
any benefit in the prevention of oxidation. 

Appellant's own disclosure discusses the use of antioxidants as a prior art method of 
reducing oxidation (page 1^ Unes 6-11). The final sentence of Appellant's disclosure on page 5 
states that the fhnshed xylose-hardened capsule inliibits the peroxidation of fatty acids so that the 
addition of antioxidants is urmecessaty. 

Although Yajima discloses a problem of peroxidation, the only suggested method of 
solving the problem is the use of chemical antioxidants. Thus, Yajima adds nothing with respect 
to the teaching of gelatin capsules provided by Cade. Therefore, Yajima and Cade do not teach 
"a gelatine capsule being xylose-hardened to an extent sufficient to inhibit peroxidation of 
polyunsaturated fatty acids." 

b) The Examiner has knnermissiblv reUed on possible itaherencv and hindsight . 

Similarly to the Examiner's previous rejection over Cade in view of XP, the Examiner 
argues that Cade*s disclosure of chemical degradation due to moisture reads on the problem of 
peroxidation of fatty ^cids, and that reduced oxygen permeabihty is imphcit in the Cade capsule. 

First, Appellant asserts that consideration of an inherent quality is relevant only to 
auticipation, not obviousness (see Jones v. Hardy ^ 230 USPQ 1021 (Fed. Cir. 1984)). 

Second, Appellant respectfully disagrees with both of the Examiner's contentions. As to 
chemical degradation. Cade states, ''Moisture take-up by fills froicn capsules or more frequently 
from thJ environment by permeation may affect the properties of powder fills' they may 
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agglomerate or, more seriously, degrade chemically for example by hydrolysis" (page 2, lines 16 
- 20 (emphasis added)). Thus, the teaching in Cade of chemical degradation is limited to 
degradation caused by moisture. Cade does not disclose or suggest any inhibition of 
peroxidation. 

As to the possibility of a Cade capsule mherently resisting the penetration of oxygen, 
Appellant asserts that the Examiner has provided absolutely no prior art reference v^bich supports 
the assumption that a substance which resists vapor penetration will automatically and inherently 
resist oxygen penetration. 

Appellant further asserts that a material with improved resistance to water 
permeabihty does not necessarily have an inherent improved resistance to air permeability. 
Water molecules differ from oxygen molecules in many ways, including physical size and the 
state of the matter. Liquid water is in a different state tlian gaseous oxygen. In the more 
specialized field of barrier polymers: 

"Some polymers show excellent gas barrier properi[ies but poor water barrier 
rates. . and others are poor gas barriers but good water barriers. . 

I 

Steingiser et al. "Barrier Polymers " Kirk-Othmer Concise Encyclopedia of Chemical 
Technology. New York: John Wiley & Sons, Inc., 1985. A copy of this document is attached 
hereto. 

Consequently, the Examiner has shown no reasonable basi.s upon which a skilled person, 
seeking to solve a peroxidation problem could expect to succeed using Cade's capsules. 

Appellant asserts that reading a problem of peroxidation into the Cade disclosure 
constitutes an impermissible use of hindsight based from Appellajit's disclosure. Obviousness 

cannot be established by hindsight combination to produce the claimed invention (see In re 

i ! 

Gorman^ 18 USPQ2d 1 8S5 (Fed.Cir.l991)). It is the prior art itself, and not the apphcant's 

1 

achievement, that must establish the obviousness of the combinati on. 

Further, Appellant asserts that xylose hardening a gelatine capsule to an extent sufEcient 

to inhibit peroxidation of polyunsaturated fatty acids does not necessarily reduce water 
I penneabihty. Appellant's own tests show that in at least one embodiment of an inventive xylose 
! treated capsule sufficient to inhibit peroxidation of polyimsaturatc;d fatty acids, wheu stored for 6 
I months at 30*C temperature and 60% hmnidity the capsule may b ecome dark and begin to lose 
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its shape due to moisture. For this reason, the Appellant's cormneircial pxod.nct is labeled, *TCeep 
in a dry place/' (See Amendment dated August. 7, 2003, page 6, lines 6 - 12). Thus, the gelatfai 
capsule as claimed herein does not necessarily inhibit moisture permeation as taught by Cade. 

The Examiner has erred by reading a problem of peroxidation into the Cade disclosure 
and relying on possible inherency with no support in the record wMe making a rejection under 



Appellant asserts that the Exanmier has not presented dL prima facie case of obviousness 
for at least the reasons discussed m the previous sections. Howevexj even if it is found that the 
Examiner has estabhshed prima facie obviousness by combining Y^\mi^ and Cade, the 
unexpected results of peroxidation prevention using a xylose-hardened gelatine capsule presented 
in the application are sufficient to overcome the Examtaer's showing. The presence of a property 
not possessed by the prior ait is evidence of nonobviousness. In re Papesch, 315 F.2d 381, 137 
USPQ43 (CCPA 1963)_ 

The combination of the teachings of Yajima and Cade would prevent the peroxidation of 
fatty acids using chemical antioxidants. If the combination were made without including the 
Yajima chemical antioxidants, the resulting product would be expc^cted to be vulnerable to 
peroxidation of tlie fatty acids. The mvention of claim 1 prevents jperoxidation of fatty acids 
without using chemical antioxidants. Thus^ in addition to being superior to Yajima and Cade, 
claim 1 presents results that would be unexpected in light of Yajima and Cade. 

(d) Summary and dependent claims 

Appellant has asserted that the Examiner has not presented all of the limitations of 
radependeut clai ms 1 and 1 1 in the prior art^ and that the Examiner has erroneously relied on 
hindsight and possible inherency in makiag an obviousness rejecti(3n. Further, the appUcation 
teaches results that would have been unexpected from the teachings of the cited references. For 
these reasons, Appellant respectfully submits that independent claims 1 and 11 are not made 



35 use § 103. 



1 



Unexpected results 
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\ obvious by Yajima in view of Cade. 

*T)epeiident claims are noBobvious imder section 103 if the independent claims from 
which fhey depend axe nonobvious." Hartness Int% Inc. v. Simplimatic Eng'g Co,, 819 F,2d 
1100. 1108, 2 USPQ2d 1826; 1831 (Fed, Cir. 1987), Therefoie, Appellant asserts claims 2-6 
and 12 - 14, which depend from claim 1, and claims 7 - 10, whicb depend from claim 11, are 
also not made obvioxis by Yajima in view of Cade for at least the ireasons asserted above in 
addition to the reasons discussed below. 

Dependent claims 3 and 9 stand or fall together 

Neither Yajima nor Cade discloses a gelatine capsule having a retarded release time of 
more than 45 minutes, as recited in dependent claims 3 and 9. Cade in fact discloses that rupture 
or dissolving times of the capsules treated with the polyol additive decreases with increasing 
content of the additive (see page 6, lme$ 15 - 21)_ Thus, Cade teeiches away from claims 3 and 9. 

Dependent claim 4 stands or falls alone 

Yajima discloses that fatty acids may be effective in the prevention and treatment of 
hardening of arteries and heart diseases (see column 2, hues 11-13 and 25 - 31). However, 
neither Yajima nor Cade discloses a dosage form that is operative against diseases of metaboUsm 
of fat and/or against intestinal inflammations, as recited in claim 4. 

Dependent claim 6 stands or falls alone 

Claim 6 recites a dosage forai wherein no antioxidants are added to the polyunsaturated 
fats. Yajima teaches the use of antioxidants and therefore teaches away from claim 6, 

Dependent claims 12 ~ 14 each stand or fall alone 

With respect to claims 12 - 14, Cade discloses coating a gelatin capsule using 
"conventional techniques for capsule or tablet coating." See page 4, lines 15 — 16 and 27—29. 
However, Cade does not recite "sprayiQg the capsule with xylose" as contained in claim 12; "heat 
treatment for a predetermined time interval" as contained in clabxi 13; or "a reaction between the 
xylose and gelatine capsule to provide a cross-linking" as contain^sd in claim 14. 
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Cottdusion 



Based on at least the foregoing remarks, Appellant believes that the Examiner has erred in 
maintaining the rejections under 35 USC § 103 "because: 

1 . the Exami ner has not shown all of the limitations of the cUims in the prior art; 

2, the Examiner has relied on inherency in making rejections rader 35 USC § 103; 

3- tlie Examiner has used impermissible hindsight in reading Ihe problem of peroxidation of 
fatty acids into the Cade disclosure ; and 
• 4, the Examiner has not considered the unexpected results presented in the apphcation. 

Thereforej the Board is respectfully requested to reverse ttie rejections under 35 USC § 



6109 Blue Circle Drive, Suite 2000 
Minnetonka, MN 55343-9185 
Telephone: (952) 563-3000 
Facsimile: (952) 563-3001 
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103. 



Respectfully submitled, 



VIDAS, ARRETT & STEINKRAUS 
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BARRIER POLYMERS 



lag it inw Hie desired substance. Barium sulfide ^ handled in xiie form of 
3n. aquaouH solution and only rarely is JSep orated as a solid. 

Barium SvlfitCj BfiSO^, occurs as w)larlp53 CUbic (or htoagonal) crystals p 
with solubility 0.02 p/100 g HiO at Q-Q. 

Barium titanate, BaTiO^ (mp, ca leSS^C), has bath ferroel^ctdc Cuid 
piezo electric propertie.'S and is used in sonar equipment, in phonograph 
cartridges, ctipacitatora, and other electronitt equipment. 

The Sherwin-Williams Ckimp^y 



y.B. PuDwreon, *'Bariiirn," prtprmt from Bui^au Miak^; Bulletin 367. 
Mineral Faetst ami Prohlcrn^t U^, J^eparmitnt th^ IntmOT^ Bureau of 
Miri«ftj, SuT3ennt€nd«it of Documents, Waahin^on, D.C^ 1375. 
S-K. Hflinw. "Barite," preprint from Butimu of Mines Minerals Yearbook 
.J97S^ XJS. Deparcment of the Intericir, Bureau of Min^^ Supisriotcisdent of 
Documentfi, Wu^n^gut D-C. 

R.E- Rfinmlt ftnd H-D- Toy, Jr.^ Source AaesfAment; Barium Chemicals, EPA 
MRC-DA-SOO, Oontracr No. 68-02-1874. Office of Reaearch And DwdDpn^cnt, 
tJ.S. Environmencad Protsction Ascncy, WaahingTioii, D.C-, Pi=b- 1976. 
D,A. Brobac, "Baiitt" in DJt. Brqbst and W.P. Prutt. fids-. UmtGci States 
Min^f-ed JissoetrccK, US- Geoiofpcai Suruey Prof^siowM Pcper 820, US. 
Govtnwntnt fSintiii^ Office. WashingtQti, D.C, 1973. pp. 76-34. 



BARRIER POLYMERS 

The general theory ol perxueiLlion of a gas or liquid ihrough a polymer 
matrix states that the permeation rate i£ the product of a diffusioo term 
and 9^ solubility constant of tha gas-liq\4d in the polymer matrbc, each of 
which is often indepeadeat o£ tha other. The process of pErmeation 
through a polymeric harrier involves foUx stepe: absorption of the 
permeating species into the polymor wall; solubility in the polymer 
matrix; diffusion throTJfh the wall along a concentration graditiat; and 
desoiption ftom the outer walL In order to be a good harriar polymer, 
the material mu«rt have some degree of polarity such as wncributed by 
the nitrile, ester, chlorine, fluorine, or flcrylic function at grOUps; high 
chain stiffiaoss; iJldrtnesi; cloae chain -ito-chain paddng^ by ?yrametry> 
order ciystallirdtyj or orieutatjon; SOtoe bondjtvg or att3flicti0n between 
chainsf high gldjas-transition temperature 3]^. Perraeability also is aHected 
by fiUers and additives, moisture content, temperature, thidmess, and 
molecular structure ci permeating gaa or liquii 

Measurement of Barrier Properties 

The moot co'riamoa*'mGthod of moasuiTng gas permeiidon uae3 a Dow 
Pormeation Cell. Water penneation through a polymfcr generally is 
measvred by gravimetric weight low of a sealed water-fUled container 
made from the teert polymer or by §ravimetiic waght loss of a specif 
metad cup (such fl£ the Paine cup] which Uses the te?t polymer as a lid* 
Organic-hquid permeation usually is measured by usmg a filled molded 
cxintainer made of the test polymer and noting gravimetric weight loss. 
In fill msamiremeftts of ges or hquid permeation, it is nectiteary to allow 
time for equilibrium rates to become estiiLKflhed or erromeous values will 
be obtaicied- 

A high harrier polymer can be dtifined as one that cadiibita a hig^h 
resistance to molecular flow of a permeating agent or sgents through the 
polymar matrix. To qualify b£ a truly high barrier polymer, the following 
limits of peimestioa should apply baaed on studies of the packaging of 
products that are ^eoeitive to gases, liqmda, or organic-vapor diEfoaion: g. 
gaa tranflmisaion of Aot taore than 10 ax? of oiygen per O.025 vm ol 
polymer per 645 Cmr* (10 in.^) of surface per day per lOl XPa (760 rnm 
Hg) driving force at 23"C and hmnidity cooditionE of use; water permea- 
taon of not more than 7 g per 0-025 mm per G45 cm" per day in direct 
Contact with water at 38 °C and with low rh Cdt circulating on the 
downstream side of the barrier; and than 5% lo^ of aa organic 
KUbszanCG by ahsorption and/or diflfusion from a solution of the sub- 
Stance in contact with the polymer for a period of at least G mcntha at 
23 "C (oo- equivalent). 



]031 



Table 1 lisits currently available polymers meeting the requiremtots of 
high barrier polymers and compares their permeatioii rates for oxygen, 
carbon diosf-de, water, and organic coinpounds. There ars also several 
well-known polymer^ that come do^e to meedng the limits Bet for gas 
and water permeation and thut can be considered as moderate barxiGr 
polynaers: iiylon-6; nylon-6,Gj OeMn, Ponton, poly(vufiyl fluoride^ 
poly(mBthyl methacrylat^i); nyIon-11; and XT )*olymtSr. Some pnlyrncra 
show excellGat gas barrier properties but poor wafer barriex ratea, eg, 
poly( vinyl a,'.cohol) (dry) and cellophajie (dry-TinCoated); and others are 
poor gas barriers but j^ood water barriera, eg, high density palyBthyle^e, 
polypropyleiie, Teflon Cpolytetrafluoroethylen*;), palybutene, low density 
po]yethylen«s, Swlyn ionomer, and butyl rubbei*- « 

Absorptiort Irom Dilute Solutions 

A propeaft;/ related to barrier properties, but more suhtlci is that of the 
iihsorptiDn by the polymer of the molecules of a solution in contact with 
it In many cases, these tan be large bulky organii; tnoleculffi, emd the 
actual diffuBLon throu^ the polymer matrLjt can be slow. But, because 
the diiplBtioii of sgucne moleculese from the packaged Solution, the proper- 
ties of the piroduct are altered as in the ease of direct permeation of the 
product through the polymer. This is especially true if the absorbed 
molecules ans related to odor, or flavor of the contiicting food or 

beverage. Tbiis phenomenon ih directly proportLonai to the barrier prop- 
erties of the polymer in most C(i&e&. 

The maift usc of high barrier polymers ifi packaging, especially for 
foods and beverages, as a replacement for gloss and metal containera. 
XAght weighC, nonahatterabihty, case of dispQsal by incineration, and 
potentially lower tosta are the forces behind the increasing popularity of 
barrier plastics. To be a succeaaful f ood-arxd-bevoKigE pack&giTig material, 
the polymer muBt redst absorption from dilute solutions, retail carbon 
diosdde, proi:ect food from oxygen^ be durable, and have good creep 
stren^, cltirity, packaging processabilityi antistatic pToperoeS, and 
general cheirical resistance (see Table 2). 

The high nitrile polymers are the most interesting of the barrier 
polymera to be introduced. The perm nation of any high nitrvle polymer 
depends upon the level of nitrile, the type of nitrile, and xhe amount and 
type of comcnomar and the presence of additives. Although the amount 
of nitrile is controlling, the comonomeT can have significant bamer 
effects. For in:^tance, whereas a 70 : 30 acrylonitrLle-StyrGne CDpolyroei' 



Table 1* PcinmeabiOity Properties of HIjgfh Barrier Polymfirs 

Permeaticin riiti;:^ 





Polymer 




Carbon 




Palyr^er 






dio*ide* 




poly(viQylitiaEia chloride) 


bedagcaated 


OA 




7^ 


Lopac" 


niLrile 




12 


200 


Barex 


ninile 


4.3 


12 


240 


Cy^opac*' 


tiioile 


4^ 


16 


200 


Scir^Ti wrap 


h^ilogcaatod 


6.1 


la 


20 


Bpoiy (biaphaiol A; amiini eurc) 


thBrmofist 


12 


35 


160 


Kel-F (polydibrotrifluoro- 










ethylifsne) 


halogen^Uid 


13 


47 


V2 


Trogipnid T 


polywnid« 


18- 


47 


206 


Kynar [poly(vin.yIideEiE fluoride)] 


halogenated 


18 


59 


39 


poly(ethyleiie ttnTphtbRleitc) 


polyester 




47-79* 


9Ot160- 


nylon. 6;5j uylon-6,10 


:^lyfii3iiclp 


22. 


47 


2A0 


pht^«3:\y [poly(phenylene cuddc)] 




sa 


59 


ISO 


poIy(vioyl chlurldc) 


hjalogeoaxed 




7&-157' 


BO- 120' 



*'At 23° C (100!5 rh), (m«-nj)/(mi^-d-PPa). To coavtrt PPu tQ bar, muluply hy 
10^^ 

* kg ■ cm/(im' - at 3S° C Q.00% rh). 

^AcrylonitnJc (70S)-Ertyrane oopciymer usi^d for jDaaufacturing Monaonto 

Cyde-Sufc cciixtainecr. 
•'a BinuhiT pol:/mer, Vicobar (DiiPont), is no Ipneer made. Vicobit hid ^mjiicir 

baKrtfer prnpcrtiee. 

■^Deptinds en tjcact le«el of cryatulKnity nnd aomtation; 
'Depends on cxaci: compound fonnulalian. 
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BRIEF ON APPEAL 



This is a Brief on Appeal for the above-identified application in which claims 1-14 were 
finally rejected in an Office Action mailed October 29, 2003. A Notice of Appeal was filed 
January 27, 2004. The fees required under 37 CFR § 1.17(c) and ;my required petition for 
extension of time for filing this brief axe addressed in the accompanying Transmittal of Appeal 
Brief. This brief is transmitted in triplicate in accordance with 37 CFR § 1.192(a). 

(1) Real Party in Interest 

The Application is assigned to Mednna Arzneimittel GmbH, a corporation having its 
principal place of business at Emst-Grote-Strasse 23, D-30916 Isemhagen/Germany. 

(2) Related Appeals and Interferences 

No related appeals or interferences are pending. 

(3) Status of Claims 

Claims 1 - 14 are the srrbject of this appeal No other claiois are pending. 



''.iif 
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(4) Statu$ of Amendments 

No Ajnaeudiiieiit has been filed subsequent to the Final Oflice Action dated 10/29/03. 
Applicant notes that the Final Oflice Action indicated that the InfiDnnation Disclosure Statement 
filed August 12, 2003 failed to include an English abstract of a cited foreign document. 
Applicant's representative spoke with the Examiner on March 4, 2004 to discuss the IDS. It was 
discovered that tlie IDS erroneously cited DE 0240581 due to a typographical eixor The IDS 
was intended to cite EP 024058 1 . The Examiner indicated that the English abstract of EP 
0240581 has been considered. 

(5) Summary of Invention 

The present invention relates to an oral dosage form for food, food supplements and 
dietics (see page 1^ lines 1 - 2). For example, the oral dosage form provides positive eJBFects for 
the metabolism of fat and intestinal inflammations (see page 3, LirLes 19 - 21). 

In one embodimentj the invention comprises polyunsaturated fatty acids in a gelatine 
capsule, the gelatine capsule being xylose-hardened to an extent sufficient to inhibit peroxidation 
of the polyunsaturated fatty acids (see page 2, lines 1 1 - 12 and 17 - 19). Because peroxidation 
of the polyunsaturated fatty acids is inhibited by the xylose-hardened capsule, antioxidants are 
not required to be mixed into the fatty acids (see page 2, lines 14 -- 16). The Apphcation 
provides tables comparing tlie peroxide values at given time inter/als between xylose-hardened 
and non-hardened 500 mg perilla oil capsules (see page 4). 



Polyunsaturated fatty acids may include omega-3 polyunsaturated acids with a high 
content of alpha linolenic acid, such as periUa oil; fish oil; linseed oil; and gamma-hnolenic acid. 



Xylose-hardening provides the gelatine capsule with a retarded opening time of 45 
minutes or more (see page 2, lines 12 — 13). By providing an undisturbed release of the 
pol3ainsaturated fatty acids in the intestine after passing the stomach, impleasant smeUs and 
flatulence may be prevented (see page 2, lines 20 - 22), 



(see page 3, hues 4 - 6). 



t ■ 



I 
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Xylose-hardening of the gelatine capsule may be achieved by spraying the capsule with a 
solution comprising xylose, ethanol and water for a predetermined time interval. The capsules 

After spraying, the capsules may be heat-treated for a 
predetermined time interval^ causing the xylose to react with the gelatin to provide a cross- 
linking (^ee page 4, lines 2-9) 



(6) Issues 

Issue 1: Whether clainjs 1 - 4, 6 - 9 and 1 1 - 14 are patentable under 35 USC § 103(a) 
over Cade et al. (WO 97/0475^; hereinafter "Cade") in view of XP-002I43507 (hereinadSer 
"XP"). 

Issue 2: Whether claims 1 - 7 and 9 - 14 are patentable under 35 USC § 103(a) over 
Yajima (QS 4525306) in view of Cade, 



(7) Grouping of Claims 

With respect to Issue 1 : 

Claims I, 2, 4, 7, S, 11 stand or falUogether. 

Claims 3 and 9 stand or fall together. 

Claim 6 stands or faUs alone. 

Claim 12 stands or faUs alone. 

Claim 13 stands or faUs alone. 

Claim 14 stands or faUs alone. 



With respect to Issue 2 : 
Claims 1, 2, 5, 7. 10 stand or fall together. 
Claims 3 aad 9 stand or fall together. 
Claim 4 stands or falls a] one- 
Claim 6 stands or falls alone. 
Claim 12 stands or falls alone. 
Claim 13 stands or falls alone. 
Claim 14 stands or falls alone, 
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(8) Argument 

Issue 1: Whether claims 1 - 4., 6 - 9 and 11-14 are patentable under 35 USC S 

1 03ra^ over Cade et aU fWO 97/04755; hereinafter '^Cadc^^ in view of XP-0021435Q7 

(hereinafter "XP"). 

Appellant asserts that Cade in view of XP does not teach all of the limitations of the 
rejected claims, and that the ExamiQer has impennissibly relied on possible ioherency and 
hindsight in making the rejections under 35 USC § 103, Further, the claimed invention provides 
unexpected results that are not suggested by Cade and XP. 

a) The applied references do not teach all of the clain-ii limitations. 

Appellaat asserts that neither Cade nor XP teaches "a gelatine capsule being xylose- 
hardened to an extent sufficient to inliibit peroxidation of polyunsaturated fatty acids" as recited 
in independent claim 1 and similarly recited in indqpendent claim 1 1 . Neither Cade nor XP even 
mentions a problem of peroxidation. Further, Appellant asserts that there is no motivation to 
combine Cade witli XP for the purpose of producing the claimed invention, and that even in 
combination the cited references would not have provided a reasoiaable expectation of success of 
producing the claimed invention. 

XP discloses a lipid formulation for treating inflammatory bowel disease. The 
composition may include fats and oils containing omega-3-polyenoic fatty acid and an extract of 
leaves of perilla. The composition may be charged into a gelatin $oft capsule. See Abstract. The 
Examiner admits that XP does not disclose the composition of the gelatin capsule (see Paper No. 
16, page 3, line 6). 

Cade discloses hard gelatito capsules with reduced water permeabihty. The objective of 
Cade is to reduce the risk of destabilization of hard gejatin capsale content due to humidity. 
Cade discusses at length the problems of moisture associated with gelatin capsules (see page 1, 
hne 9 - page 3, line 30). Water transport and hygroscopicity are tiie only problems that Cade 
discusses or is concerned with solving. 

Cade discloses that water transport may be reduced by laminating a gelatin capsule with a 
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polymer layer, or by adding at least ojxe polyol to the gelatin fonnulation dming productioia (see 
page 4, Imes 1-7). Suitable polyols to be Tised during gelatm production include sugars, sugar 



(see page 6, lines 15 - 25). 

Thus, Cade teaches adding a polyol to the gelatin in order to reduce water permeability. 

Even assuming for the sake of argument that there is motivation to combine Cade with 
XP, the combination would teach a composition of omega-3-polycnoic fatty acid and an extract 
of leaves of perilla within a gelatin capsule that has been treated vath a polyol to reduce water 
permeability. A person of ordinary skill in the art attempting to reduce peroxidation of 
polyunsaturated fatty acids within a gelatin capsule would not be liead to the combination of the 
Cade gelatin capsule with the XP composition^ as neither reference even mentions the 
peroxidaltou of fats. 

Neither Cade nor XP makes any disclosure as to the probhjm of peroxidation, or the 
prevention of peroxidadon of polyunsaturated fatty acids within a gelatin capsule. 

Therefore, the cited references do not teach or suggest all of the limitations of 
independent claims 1 or 11. 

b) The Exaoiiner has impermissiblv relied on possible inherencv and hindsight . 

Although Cade does not mention the peroxidation of fatty acids, the Examiner has 
apphed Cade as if inherently discloses a gelatin capsule sufficienfiy treated to prevent 
peroxidation, and has argued that prevention of the presence of oxygen is implicit in the 
prevention of moisture penetration in the Cade capsule (see Paper No. 16, page 4, lines 4-6). 
The Examiner has also argued that Cade's disclosure of chemical degradation of the substance 
within the capsule due to moisture read$ on the problem of peroxidation of fatty acids (see Paper 
No. 16, page 4, lines 1 - 4), 

First, Appellant asserts that consideration of an inherent quahty is relevant only to 
anticipation, not obviousness (see Jones v. Hardy, 230 USPQ 1021 (Fed. Cir. 1984)). 

Second, Appellant respectfully disagrees with both, of the Examiner's contentions. As to 
chemical degradation. Cade states, ""Moisture take-up by fills from capsules or more frequently 



alcohols and other sugar substitutes, as well as polyvinyl alcohol imd structural analogues thereof 
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jExoin the envijroijEneiit by permeation may affect the properties of ]Dowder fills: they may 
agglomerate or, more seriously, degrade chemically for example hy hydrolysis" (page 2, lines 16 
— 20 (emphasis added)). Thus, the teaching in Cade of chemical d.egradation is limited to 
degradation caused by moisture. Cade does not disclose or suggest any inhibition of 
peroxidation. 

As to the possibility of a Cade capsule inherently resisting the penetration of oxygen, the 
Examiner has argued that because Cade improves the protection of fills from atmospheric water 
vapor, which is a hquid suspended in air, the capsules inherently prevent oxygen (i.e. air) from 
entering the capsules. (See e.g. Paper 16, page 5, liues 4—10). Appellant asserts that the 
Examiner has provided absolutely no prior art reference which supports the assumption that a 
substance which resists vapor penetration will automatically and inherently resist oxygen 
pefuetration. 



peimeabihty does not necessarily have an inherent improved resistance to air pemieabiHty. 
Water molecules differ from oxygen molecxjles in many ways, including physical size and the 
state of the matter. Liquid water is in a different state than gaseous oxygen. In the more 
specialized field of barrier polymers; 



Stemgiser et al. "Barrier Polymers/' Kirk-Othmer Concise Encyclopedia of Chemical 
Technology. New York: John Wiley & Sons, Inc., 1985. A copy of this document is attached 
hereto (see page 148, column 2, lines 7 - 12). 

Consequently, the Examiner has shown no reasonable basis upon which a skilled person, 
seeking to solve a peroxidation problem coiUd expect to succeed -using Cade's capsules. 

Appellant asserts that reading a problem of peroxidation irtto the Cade disclosure 
constitutes an impcrcnissible use of hindsight based from Appellant's disclosure. Obviousness 
caonot be established by hindsight combination to produce the claimed invention (see/w re 
Gorman, IS USPQ2d 1SS5 (Fed. Cir. 1991)), It is the prior art itseif, and not the applicants 
achievement, tliat must establish the obviousness of the combination. 

Furtherj Appellant asserts that xylose hardening a gelatine capsule to an. CTCtent sxifficient 



Appellant further asserts that a material with improved resistance to water 



"Some polymers show excellent gas barrier propejiies but poor water barrier 
rates,..; and others are poor gas barriers but good water barriers.,.," 
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to inhibit peroxidation of poljomsaturated fatty acids does not necisssaiily reduce water 
permeability. Appellant's own tests show that in at least one embodiment of an inventive xylose 
treated capsnle sufficient to inhibit peroxidation of polyunsaturated fatty acids, when stored for 6 
months at 3(^0 temperature and 60% humidity the capsule may b(icome dark and begin to lose 



in a dry place." (See Amendment dated August 7, 2003, page 6, lines 6-12). Thus, the gelatin 
capsule as claimed herein does not necessarily inhibit moisture permeation as taught by Cade. 

. The Examiner has erred by reading a problem of peroxidation into the Cade disclosure 
and relying on possible inherency with no support in the record wliile making a rejection under 
35 use §103- 

c) Unexpected re$ult5 

Appellant asserts that the Examiner has not presented 2i prima facie case of obviousness 
for at least the reasons discussed m the previous sections. Howevi^r, even if it is found that the 
Examiner has established prima facie obviousness by combining Cade and XP, the unexpected 
results of peroxidation prevention presented in the appUcation are sufficient to overcome the 
Examiner's showing. The presence of a property not possessed by the prior art is evidence of 
nonobviousness. In re Papesch, 315 F,2d 381. 137 USPQ 43 (CCPA 1963). 

Based upon the teachings of Cade and XP, the use of Cade's hard gelatm capsules with 
XP's lipid fomiulation would not be expected to provide any benefit over XP's soft gelatin 
capsules in the prevention of peroxidation of the Upids because Cade and XP are silent as to the 
peroxidation of fatty acids. Thus, the prevention of peroxidation according to the claimed 
invention is a result that would not have been expected in the cited prior art, 

"Evidence of unexpected properties maybe in the form of a direct or indirect comparison 
of the claimed invention with the closest prior art which is commensurate in scope with the 
claims." See In reBoesch, 617 F,2d 272, 205 USPQ 215 (CCPA 1980) 

XP discloses a hpid formulation and Cade does not. Therefore, as to peroxidation of fatty 
acids, XP is the closest prior art to the claimed invention. 

The Application at page 4 includes two tables directly comparing tb,e peroxide values at 



its shape due to moisture. For this reason, the Appellant's commercial product is labeled, "Keep 
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given time intervals between xylose-hardened 500 mg perilla oil capsules according to the 
claimed invention and prior art non-hardeued 500 m% perilla oil capsules, which are considered 
by Appellant to be representative of XP's soft gelatm capsules. Tie xylose-hardened capsules 
clearly provide a significant, pxactical advantage over the prior art capsules, and the inhibition of 
peroxidation of fatty acids would have been unexpected even in H;ght of Cade and XP. 

(d) Smmnary and dependent claims 

Appellant ha^ asserted tliat the Examiner has not preisented all of tl^e limitations of 
independent claims 1 and 1 1 in the prior art, and that the Examiner has erroneously relied on 
hindsight and possible inherency in making an obviousness rejection. Further, the application 
teaches results that would have been unexpected from the teachings of the cited references. For 
these reasons. Appellant respectfully submits that independent claims 1 and 11 are not made 
obvious by Cade in view of XP. 

"Dependent claims are nonobvious under section 103 if the independent claims from 
which they depend are nonobvious." Hartness Int% Inc. v. Simplimatic Eng'g Co., 819 F-2d 
1100, 1108, 2 USPQ2d 1S26, 1831 (Fed. Cir. 1987). Therefore, AppeUant asserts claims 2-4, 6 
and 12—14, which depend from claim 1, and claims 7-10, which depend from claim 1 1, are 
also not made obvious by Cade in view of XP for at least the reasons asserted above in addition 
to the reasons discussed below. 

Dependent claims 3 and 9 stand or fall together 

Neither Cade nox XP discloses a gelatine c^sule having a retarded release time of more 
than 45 minutes^ as recited in dependent claims 3 and 9, Cade in j^ict discloses that rupture or 
dissolving times of the capsules treated with the polyol additive decreases with increasing 
content of the additive (see page 6, hues 15-21). Thus, Cade teaches away from claims 3 and 9, 

Dependent claim 6 stands or falls alone 

With respect to claim 6, neither Cade nor XP discusses antioxidants or the problem of 
peroxidation. Thus^ no basis in the record has established suggesting the intentional exclusion of 
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antioxidants. Therefore, claim 6 is not suggested by tlie cited prior art. 

Dependent claims 12 - 14 each stand or fall alone 

• With respect to claims 12 - 14, Cade discloses coating a gdatin capsxile using 
^^conventional techniques for capsule or tablet coating." See page 4, lines 15-16 and 27 - 29, 
However, Cade does not recite "spraying the capsule with xylose" as contained in claim 12; 'lieat 
treatment for a predetermined time interval" as contained in claini 13; or "a reaction between the 
xylose and gelatine capsule to pi;ovide a cross-linking" as contained in claim 14, and the 
Examiner has not applied references teaching these limitations. Therefore, claims 12 - 14 are not 
taught by the cited prior art. 

Issue 2! Whether claims 1-7 and 9 - 14 are patentable under 35 USC S lQ3(a) over 
Yaf ima fUS 4525306^ in view of Cade. 

Appellant asserts that Yajima in view of Cade does not teach all of the limitations of the 
rejected claims^ and that the Examiner has impermissibly relied o]i possible inherency and 
hindsight in making the rejections under 35 USC § 103. Further, the claimed invention provides 
unexpected results that are not suggested by Cade and XP. 

a) The apphed references do not teach all of the claim limitatioiis. 

Appellant asserts that neither Yajima nor Cade discloses or suggests "a gelatine c^sule 
being xylose-hardened to an extent sufficient to inhibit peroxidation of polyunsaturated fatty 
acids" as recited in independent claim 1 and similarly recited in independent clahn 1 L Further, 
Appellant asserts that there is no motivation to combine Cade and Yajima to arrive at the claimed 
invention, as Yajima teaches away from the claimed invention. 

As discussed above. Cade discloses hard gelatin capsules wth reduced water pemieabihty 
to reduce the risk of destabilization of contents due to humidity. 

Yajima discloses soft c^sules contaimng oils and fats^ and the prevention of oxidation of 
oils and fats by the addition of an antioxidant, such as butylated hydroxyanisole, butylated 
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hydxoxytoulene and tocopherol (see column 1, lines 6 - 20), or a component derived from herb 
spices (see colmon 2, lines 53 - 66). Thus, Yajima teaches the reduction of oxidation of oils and 
fats by the use of chemical antioxidant preservatives mixed into die oil and fat composition 
contained within a soft gelatin c^sule. 

One of ordinary skill in the art viewing Yajima and Cade v/ould not be motivated to nse 
the capsule of Cade wi th the composition of Yajima for the purpose of oxidation prevention^ as 
Yajima already solves the oxidation problem by teaching a method of inhibiting peroxidation 
utilizing chemical additives. Thus, Yajima teaches away from the claimed invention. Further, 
even if the references were combined, there is no teaching that the Cade capsule would provide 
any benefit in the prevention of oxidation. 

Appellant's own disclosure discusses the use of antioxidants as a prior art method of 
reducing oxidation (page 1, lines 6-11). The final sentence of Aj^pellant's disclosure on page 5 
states that the finished xylose-hardened capsule inhibits the peroxidation of fatty acids so that the 
addition of antioxidants is unnecessary. 

Although Yajima discloses a problem of peroxidation, the only suggested method of 
solving the problem is the use of chemical antioxidants. Thus, Yajima adds nothing with respect 
to the teaching of gelatin capsules provided by Cade. Therefore, 'ii'ajima and Cade do not teach 
"a gelatine capsule being xylose-hardened to an extent sufficient to inhibit peroxidation of 
polyunsaturated fatty acids," 

b) The Examiner has im permiRs iblvrehed on possible inherency and hindsight. 

Similarly to the Examiner's previous rejection over Cade in view of XP, the Examiner 



argues that Cade's disclosure of chemical degradation due to moisture reads on the problem of 
peroxidation of fatty acids, and that reduced oxygen permeabihty is imphcit in the Cade capsule. 

First, Appellant asserts that consideration of an inherent quality is relevant only to 
anticipation, not obviousness {s^e Jones v. Hardy, 230 USPQ 1021 (Fed. Cir, 1984)). 

Second, Appellant respectfiilly disagrees with both of the Elxaminer's contentions. As to 
chemical degradation. Cade states, ''Moisture take-up by fills from capsules or more frequently 
from the enviroimient by permeation may affect the properties of powder fills: they may 



ij • 
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agglomerate or, more seriously, degrade chemically for example by hydrolysis" (page 2, lines 16 
- 20 (emphasis added)). Thus, the teaching iq Cade of chemical degradation is liDiited to 
degradation caused by moisture. Cade does not disclose or sugge^it any inhibition of 
peroxidatiou- 

As to the possibihty of a Cade capsule inherently resisting the penetration of oxygen. 

Appellant asserts that the Examiner has provided absolutely no prior art reference which supports 

the assumption that a substance which resists vapor peuetration wQl automatically and inherently 

resist oxygen penetration. 

Appellant further asserts that a material with impro ved resistance to water 

permeability does not necessarily have an inherent improved resistance to air permeability. 

Water molecules differ from oxygen molecules in mmy ways, including physical size and the 

state of the matter. Liquid water is in a different state than gaseous oxygen. In the more 

specialized field of barrier polymers: 

"Some polymers show excellent gas barrier properties but poor water barrier 
rates . , . ; and others are poor gas barriers but good water barriers . , - 

Steiugiser et al. '^Barrier Polymers." Kirk-Othmer Concise Encyclopedia of Chemical 
Technology. New York: John Wiley & Sons, Inc., 1985. A copy of this document is attached 
hereto. 

Consequently, the Examiner has shown no reasonable basis upon which a skLUed person, 
seekuig to solve a peroxidation problem could expect to succeed using Cade's capsules. 

Appellant asserts that reading a problem of peroxidation into the Cade disclosure 
constitutes an impermissible use of hindsight based from Appellant's disclosure. Obviousness 
cannot be established by hindsight combination to produce the claimed invention (see In re 
Gorman, 18 USPQ2d 1885 (Fed.Cir,1991)). It is the prior art itself, and not the apphcanfs 
achievement, that must establish the obviousness of the combination. 

Fuiiherj Appellant asserts that xylose hardening a gelatine capsule to an extent sufficient 
to inhibit peroxidation of polyunsaturated fatty acids does not necessarily reduce water 
peuneability. Appellant's own tests show that in at least one embodiment of an inventive xylose 
treated capsule suf&cicnt to inhibit peroxidation of polyunsaturated fatty acids, when stored for 6 
months at SO'^C temperature and 60% humidity the capsule may become dark and begin to lose 



PAGE 42/46 * RCVD AT 3/22/2004 3:29:17 PM (Eastern Standard Time] * SVR:USPT0-EFXRF-1/5 ' DNIS:8729306 * CSID:952 563 3009 * DURATION (mm-ss): 15-34: 



03/22/04 15:46 FAX 952 563 3009 



0043 



Application No, 09/719258 
Page 12 



Brief on Appeal 
Attorn^ Docket No. H0L2I-9587'US01 



its shape due to moisture. For this reason, the Appellant's comraercial product is labeled, "Keep 
in a dry place." (See Amendment dated August 7, 2003, page 6, lines 6-12). Thus, the gelatin 
capsule as claimed herein does not necessarily inhibit moisture peimeation as taught by Cade. 

The Examiner has erred by reading a probkm of peroxidation into the Cade disclosure 
and relying on possible inherency with no support in the record wtdle makrug a rejection under 
35 use §103- 

c) Unexpected results 

Appellant asserts that the Examiner has not presented a prima facie case of obvioibsness 
for at least the reasons discussed in the previous sections. However, even if it is found that the 
Examiner has established prima facie obviousness by combining Y ajiraa and Cade, the 
unexpected results of peroxidation prevention using a xylose-hardened gelatine capsule presented 
in the apphcation are sufficient to overcome the Examiner's showing. The presence of a property 
not possessed by the prior art is evidence of nonobviousness. In r&Papesch^ 315 F-2d 381, 137 
USPQ43 (CCPA1963). 

The combination of tire teachings of Yajima and Cade would prevent the peroxidation of 
fatty acids, using chemical antioxidants. If the combination were made without including the 
Yajima chemical antioxidants;, the resulting product would be expected to be vulnerable to 
peroxidation of the fatty acids. The invention of claim 1 prevents peroxidation of fatty acids 
without using chemical antioxidants. Thus, in addition to being superior to Yajima and Cade, 
claim I presents results that would be unexpected in light of Yajima and Cade. 



(d) Summary and dependent claims 



Appellant has asserted that the Examiner has not presented all of the limitations of 
independent claims 1 and 11 in the prior art, and that the Exanruner has erroneously relied! on 
hindsight and possible inherency in making an obviousness rejection. Further^ the application 
teaches results that would have been unexpected from the teachings of the cited references. For 
these reasonsj Appellant respectfully submits that independent claims 1 and 1 1 agre not made 
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obvious by Yajiuia in view of Cade. 

'T)epeiadent claims are uonobvious under section 1 03 if thts independent claims from 
which they depend are nonobvious." Hartness Int% Inc. v, Simplimatic Eng'g Co^, 819 F.2d 
1100, 1108,2USPQ2d 1826, 1831 (Fed, Cir. 1987). Therefore, Appellant asserts claims 2 - 6 
and 12 - 14, which depend from claim 1, and claims 7-10, whicli depend from, claim 11, are 
also not made obvious by Yajima in view of Cade for at least the reasons asserted above in 
addition to the reasons discussed below. 

Dependent claims 3 a»d 9 stand or fall together 

Neither Yajima nor Cade discloses a gelatine capsule having a retarded release time of 
more than 45 miautes, a5 recited in dependent claims 3 and 9. Cade iQ fact discloses that rupture 
or dissolving times of the capsules treated with the polyol additve decreases with increasing 
content of the additive (see page 6, lines 15 ^ 21), Thus, Cade tesiches away from claims 3 and 9. 



Dependent claim 4 stands or falls alone 

Yajima discloses that fatty acids may be effective in the prevention and treatment of 
hardening of arteries and heart diseases (see column 2, liues 11 — 13 and 25-3 1). However, 
neither Yajima nor Cade discloses a dosage form that is operative against diseases of metabolism 
of fat and/or against intestinal inflammations, as recited m claun 4, 

Dependent claim 6 stands or falls alone 

Claim 6 recites a dosage form wherein no antioxidants are; added to the polyimsaturated 
fats. Yajima teaches the use of axtioxidants and therefore teaches; away from claim 6. 

Dependent claims 12 - 14 each stand or fall alone 

With respect to claims 12 - 14^ Cade discloses coating a gelatin capsule usmg 
"conventional techniques for capsule or tablet coating." Sec page: 4, lines 15-16 and 27 - 29. 
However, Cade does not recite "sprayiag the capsule with xylose" as contained in claim 12* "heat 
treatment for a predetermined time interval" as contained in claim 13; or "a reaction between the 
xylose and gelatine capsule to provide a cross-linking'* a5 contained iu claim 14. 

,^ ,'' ' ' , ' , '•■■1 ' ■' .■' {•''■'I'rh' » • ■ .s ' ' "'V „ ' ' '\ 
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Conclusion 



Based on at least tlie foregoing rejinarks, AppeUant believes that the Exanuner has erred in 
maintaming the rejections under 35 USC § 103 becaxise: 

1 . the Examiner has not shown all of the Limitations of the claims in the prior art; 

2. the Examiner has rehed on inherency in making rejections under 35 USC § 103; 

3 . the Examiner has used impermissible hindsight in reading the problem of peroxidation of 
fatty acids into the Cade disclosure ; and 

4. the Examiner has not considered the unexpected residts presented in the application. 

Therefore^ the Board is respectfidly requested to reverse tlie rejections under 35 USC § 
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103. 



Respectfully submir:ed. 



VIDAS, ARRETT & STEINKRAUS 
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ing it i»tQ the deKired ^ub^tance. Baritiin gialfidtf iS hatldled in the form of 
an aqueous solutxon and only rarely is aBparated as a solid. 

Birium sulfite, BaSO^* occurs as colorless ttibic (or hexagonal) cryatalg^ 
wtth eolutility O-Ofi g/lOO s H^O at O^'C- 

Barium titanatC, BaTiOg (mp, Ci\ 1625 •'C). ha3 both ferroelectric and 
piezoelectric properties and is need in sonar eqtiipment, in pthonograph 
cartrid^ea, capacitatorB, and othar electronic cqviipmeilt 
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BARRIER POLYMERS 

Th6 general thepry of permeation gf a gftfi or Kquid through A polymer 
matrix states that the permeation rate is the product of a diSusiaa rrum 
and a solubility consbint of the gafi- liquid in the polymer matrii. Bach of 
wMch is often independent oi the othjar. Tke procetsc of pfsrtneatLpni 
through a polymeiic barritir involvefl four steps; absorption ot the 
permeatiag spades into tlie polymer wall; solubility in the polymer 
matrix; diffusion throiAgh the wall along a concentration gradient; ^nd 
degorptiQn from the outer wall. In order to b$ ggod barrier polymer, 
the ixiatesrial must have some degree of polarity auch as contributed by 
the nitrile, ester, chlorine, fluorine, or acryhc functional groups; high 
chain stiffness; inertness; close chain -to- chain pacldnc by symmetry, 
arder cr^/fitallinity, or orientation; fiome bondinj; 07 attitictjoMl botiwoen 
chains; hi^h ^lass-transition tanperature T^. P<irrDfijibility fiko aSKcrtud 
by fillecG and additivefi, modcture coatcnt, temperature, thicknesa, and 
znalcculiir atructure of p«nnme*tir\g or Ixqald. 

Measurement of Barrier Properties 

The mofit commoi)'ni,ethod of me$euriiig gas penneatioii uses a Dow 
Farmeation CeU,- Water permeation through a polymer generally is 
measured by gravimetric weight loss of a Sealed water-filled container 
noade from the test polymer or by gravimfitric weight loss of a apedal 
metal cup f^uch as the Paine cup) wliich uses the test polymer as a Kd. 
Organic-liquid peimBatioo usually k maamire4 by usmff a ^)led molded 
container made of the tefft poJy*ner ftnd noting gravimetric ^eight loaa. 
In all me asur amenta o£ gas or liquid penueatidjl, it is iiectSSftTy to allow 
time for equjiibrium rates to become establiahed or erroneoua values will 
be obtained. ' 

A high barrier jwlymer can be defined as one that edubits a high 
resistance to molecular flow of a petmeating a^ent or agentg through the 
polymer matrix- To qualify as a truly high barrier polymer, the following 
limits ol purmwitian should apply based on studies of the packaging of 
products thftt arc SCUatiYC to ^0£Q&, ]iq[Uld^ or urganiB-mpor diFuLdon: a 
giKi trunsmissLon of not moru Lhun lO or? of oxygea pec 0-025 nm of 
polymer per 645 cno? (10 In,^) ot SUrfacc per day per lOl iPa (7(50 ram 
Hg) driving force at 2.Z°0 and humidity couditLons of use; water permea- 
tion of not more dian 7 g per 0.025 mm per 645 cttt per day in du-ect 
contact with water at 3fl*C and with low rh air circulating on the 
dowx^streaiu side of ttit barrier; and leas than 5% loas of an organic 
SUbfitanCG by absorption and/or diffoaion from a solution of the Fiub- 
stance in contact with the polymer for a period of at Isait 6 montba uX 
23" C (or cquival(5nt). 
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Table 1 liatg curreotly avoilable polyxaats meating the requireTaents of 
hig^h barrier polymeiB and compares their permeation rates for oxygen, 
carbon dioxide, water, and orgimic compounds. There are also several 
well-loiown jjolymere that coRie do^ to meeting tha lixnita set for gas 
EJind water pOrraeafcion and that can be conaidered as moderate barrier 
polymers: nylon-6; nylon-6,6; Debin, Pen ton, pQly(vinyl fluoride^ 
jDly(mathyl methacrylate); nyloia-Xl; ord XT Polymer. Some polyme^ 
show excellent gas barrisr properties but poor water barrier rates, eg, 

poly(vinyl alcohol) (dry) and c£lloplinA« (dry-iinCnAfced); and others arc 
poor gas barriers but good water barrierji, eg, high density polyethylene, 

polypropyl©" *^ Teflloa (poly t^trofixicxroetiiy lea c), polybutcnc, low density 
polyi^fcKylenit, Surlyn LonomsTj and butyl rubber. ^ 

Absorption fi^om Dilute SoJutlons 

A property related ro banier properties, but unore sabCie, ii; Lhat of the 
absorpuon by ilxe polymer of the molecules of a solution in caniact wxxh 
iL In many iiases, these can be large biillcy orgfinir taolecuies, and the 
actual diffusion through thQ polymer matrix can be elow. But, because of 
the depletioE of some molecules from the packaged aolutionj the propftT' 
ties of the product are altOTed as in the case of direct permeation oi the 
product thrciugh the polymer. This Ls especially true if the abaorhed 
molecules anj related to ta&te^ odor, or flavor of the Contactini; food or 
beverage. Thin pbenoraeidoo ifi directly proportional to the barrier prop- 
erties ckf the polymer in most cas^ 

The main use of high bftrxicr polyraecB is packaginjj, eapecifllly for 
foods and bctvQTfkgcBj, a YCpl^emeiit for gUea aiid metial contomcra. 
light wcighl., nouflhatterability, eaae of dispoeiil by incineration, and 
potervtiiilLy U*wcr cwsta arc the forces behind the increaaing populmlty of 
barrier plastics. To be a successful food-and-btvera^e packaging material, 
xhe polymer muat re^t HbaorptioD from dilute BOlunons, retain carbon 
dioiride, protect food from oxygen, be durahle, and ha.v€ ijood creep 
Btren^, clarity, packaging processability, antistatic properties, and 
fiener^d chemical resifitance (see Table 2)_ 

The high nitrile polymers aro the most intBresting of the b^me^ 
polymers to be introduced. The permeatiott of jcmy lu£b nitrile polymer 
depends upoii the lev^ of nitrilcj the type of nitrile, and the amount and 
type of eDrnqncxToer «»d the presence of additi^&fk Altho^i^Ji the amount 

of nitrile is controUmg, the comonomer can liavc significant hairier 
<4Tw<?5. For instance, whcxcfls a 70 ; 30 acrylomrrile-sryrene copolymKr 



Tnbl« 1- Pcarmeability Propefrtios of High Barrier Polymers 
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"Ai (lOO'S rh), (in3-m)/(ni*-d PPa). To convert PPa to bar, mi^ltiply by 
10^. 

^kg-ciii/(iin'' -d) at 38°C (100% rh). 

'AixylonitjiJlc (70S)-EtyrenB copolymer ueed for mapufaxminng Moaaanto 
Cyd^f-Sekjfp CT^tainer. 

''a s^TTulEa' pother, "^^cobap (DuPoat), is no lou^eL* made. VlcobiJr had similajf 
barrier propcrtiefl. 

*10erp8n.dfi on fvart level of cryfitalHnity aiid *iri(^tjitit>n- 
' Depends on exact compound farmnlfltioH. 
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BRIEF ON APPEAL 



This is a Brief on Appeal for the above-identified application in which claims 1-14 were 
finally rejected in an Office Action mailed October 29, 2003. A Ivfotice of Appeal was filed 
January 27, 2004, Tlie fees required under 37 CFR § LI 7(c) and any required petition for 
extension of time for filing this brief are addressed in the accompanying Transmittal of Appeal 
Brief. This brief is transTnitted in tripUcate in accordance with 37 CFR §1.1 92(a). 

(1) Real Party in Interest 

The Application is assigned to Meduna Arzneimittel GmbH, a corporation having its 
principal place of business at Emst-Grote-Strasse 23, D-30916 Isemhagen/Germany. 

(2) Related Appeals and Interferences 

No related appeals or interferences are pending. 

(3) Status of Claims 

Claims 1 - 1 4 are the subject of this appeal. No other claims are pending. 
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(4) Status of Amendments 

No Amendment has been filed subsequent to the Final Oflice Action dated 10/29/03, 
AppUcant notes that the Final Office Action indicated that the Information Disclosure Statement 
filed August 12, 2003 failed to include an English abstract of a cited foreign document. 
Applicant's representative spoke with the Examiner on March 4, 2004 to discuss the JDS, It was 
discovered that the IDS erroneously cited DE 0240581 due to a t>pographical error. The IDS 
was intended to cite EP 0240581. The Examiner indicated that ttie English abstract of EP 
0240581 has been considered. 



(5) Summary of Invention 

' The present invention relates to an oral dosage form for food, food supplements and 
dietics (see page 1, lines 1 - 2). For example, the oral dosage form provides positive effects for 
the metabolism of fat and intestinal inflammations (see page 3, lines 19 - 21). 

In one embodiment, the invention comprises polyunsatur£ited fatty acids in a gelatine 
capsule, the gelatine capsule being xylose-hardened to an extent StUfficient to inhibit peroxidation 
of the polyunsaturated fatty acids (see page 2, lines 11-12 and 17-19). Because peroxidation 
of the polyunsaturated fatty acids is mhibited by the xylose-hardened capsule, antioxidants are 
not required to be mixed into the fatty acids (see page 2, lines 14-16). The Application 
provides tables comparing the peroxide values at given time inteivals between xylose-hardened 
and non-hardened 500 mg perilla oil capsules (see page 4). [ 

Polyimsaturated fatty acids may include omega-3 polyunsaturated acids witli a high 
content of alpha linolenic acid, such as perilla oil; fish oil; linsee^i oil; and gamma-linolenic acid. 

i 

(see page 3^ lines 4-6), j 

Xylose-hardening provides the gelatine capsule with a retarded opening time of 45 
minutes or more (sec page 2, Unes 12—13). By providing an undisturbed rjelease of the 
polyunsaturated fatty acids in the intestine after passing the stom;ach, unpleasant smells and 
flatulence may be prevented (see page 2, lines 20 - 22). \ 
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Xylose-hardening of the gelatine capsule may be achieved by spraying the capsule with a 
solution comprising xylose, ethanol and water for a predetermined time interval. The capsules 
may be heated during spraying. After spraying, the capsules may be heat-treated for a 
predetermined time interval, causing the xylose to react with the gelatin to provide a cross- 
UnJdng (see page 4, lines 2 - 9). 

(6) Issued 

Issue 1 : Whether claims 1 - 4, 6 - 9 and 11 - 14 are patentable under 35 USC § 103(a) 
over Cade et aL (WO 97/04755; hereinafter "Cade") in view of XP-002143507 (hereinafter 
"XP"). 

Issue 2: Whether claims 1 - 7 and 9 - 14 are patentable under 35 USC § 103(a) over 
Yajima (US 4525306) in view of Cade. 

(7) Grouping of Claims 

With respect to Issue 1 : 

Claims 1, 2, 4. 7, 8, 1 1 stand or fall togetlier. 

Claims 3 and 9 stand or fall together. 

Claim 6 stands or falls alone. 

Claim 12 stands or falls alone. 

Claim 13 stands or falls alone. 

Claim 14 stands or falls alone. 

With respect to Issue 2 : 

Claims 1, 2, 5, 7, 10 stand or fall together. 

Claims 3 and 9 stand or fall together. 

Claim 4 stands or falls alone. 

Claim 6 stands or falls alone. 

Claim 12 stands or falls alone. 

Claim 13 stands or falls alone. 

Claim 1 4 stands or falls alone. 
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(8) Argumeot 

Issue 1: Whether claims 1 - 4, 6 - 9 and 11 - 14 are paitentablc under 35 USC S 
1Q3(a) over Cade ct a1, rWQ 97/04755; hereinftfter "Caide"^ in view of XF'0Q2143507 
(hereinafter "XP"L 

Appellant asserts that Cade in view of XP does not teach all of the limitations of the 
rejected claims, and that tlie Examiner has impermissibly relied on possible inherency and 
hindsight in making tlie rejections under 35 USC § 103, Further, the claimed invention provides 
unexpected results that are not suggested by Cade and XP. 

a) The applied references do not teach all of the claim limitations. 

Appellant asserts that neither Cade nor XP teaches **a geh^tine capsule being xylose- 
hardened to an extent sufficient to inhibit peroxidation of polyunsaturated fatty acids" as recited 
in independent claim 1 and similarly recited in independent clainti 11. Neither Cade nor XP even 
mentions a problem of peroxidation. Further, Appellant asserts that there is no motivation to 
combine Cade with XP for the purpose of producing the claimed invention, and that even in 
combination tlie cited references would not have provided a reasonable expectation of success of 
producing the claimed invention, 

XP discloses a lipid formulation for treating inflanamator,r bowel disease. The 
composition may include fats and oils containing omega-3-polyejioic fatty acid and an extract of 
leaves of perilla. The composition maybe charged into a gelatin soft capsule. See Abstract, The 
Examiner admits that XP does not disclose the composition of the gelatin capsule (sec Paper No. 
16, page 3, line 6). 

Cade discloses hard gelatin capsules with reduced water pcrmeabiUty. The objective of 
Cade is to reduce the risk of de^tnbilization of hard gelatin capsule content due to humidity. 
Cade discusses at length the problems ofmoisturc associated witLi gelatin capsules (sec page 1, 
hne 9 - page 3^ line 30). Water transport and hygroscopicity are the only problems that Cade 
discusses or is concerned with solving. 

Cade discloses that water transport may be reduced by larainating a gelatin capsule with a 
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polymer layer, or by adding at least one polyol to the gelatin formiulatioii during productioti (see 
page 4, lines 1 - 7). Suitable polyols to be used during gelatin production include sugars, sugar 
alcohols and other sugar substitutes, as well as polyvinyl alcohol and structural analogues thereof 



Thus, Cade teaches adding a polyol to tire gelatin in order to reduce water permeability. 

Even assuming for th.e sake of argument that there is motivation to combine Cade with 
XP, the combination would teach a composition of omega-3-pol>*enoic fatty acid and an extract 
of leaves of perilla witliin a gelatin capsule that ha$ been treated ivith a polyol to reduce water 
permeability. A person of ordinary skill in the art attempting to reduce peroxidation of 
polyunsaturated fatty acids within a gelatin capsule would not be lead to the combination of the 
Cade gelatin capsule with the XP composition, as neither reference even mentions the 
peroxidation of fats. 

Neither Cade nor XP makes any disclosure as to the problem of peroxidation, or the 
prevention of peroxidation of polyunsaturated fatty acids within a gelatin capsule. 

Therefore, the cited references do not teach or suggest all of the limitations of 
independent claims 1 or 1 1 . 

b) The Examiner has impermissibly relied on possible inherency and hindsight . 

Although Cade does not mention the peroxidation of fatt>' acids, the Examiner has 
applied Cade as if inherently discloses a gelatin capsule sufficiemtly treated to prevent 
peroxidation, and has argued that prevention of the presence of oxygen is implicit in the 
prevention of moisture penetration in the Cade capsule (see Papej'No. 16, page 4, lines 4 - 6). 
The Examiner has also argued that Cade's disclosure of chemical degradation of the substance 
within the capsule due to moisture reads on tlie problem of peroxidation of fatty acids (see P^er 
No. 16, page 4, lines 1-4). 

First, Appellant asserts tliat consideration of an inherent quality is relevant only lo 
anticipation, not obviousness {sqo Jones v. Hardy^ 230 USPQ 1021 (Fed. Cir. 1984)). 

Second, Appellant respectfully disagrees with both of the Examiner's contentions. As to 
chemical degradation. Cade states, "'Moisture take-up by jfiUs from capsules or more frequently 



(see page 6, lines 1 5 — 25). 
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from the environment by permeation may affect the properties of powder fills: they may 
agglomerate or, more seriously, degrade chemically for example by hydrolysis" (page 2, lines 16 
~ 20 (emphasis added)). Thus, the teaching in Cade of chemical degradation is Umited to 
degradation caxised by moisture. Cade does not disclose or suggest any inhibition of 
peroxidation. 

As to the possibility of a Cade capsiile inherently resisting the penetration of oxygen, the 
Examiner has argued that because Cade improves the protection of fills frOTn atmospheric water 
vapor, which is a liquid suspended in air, the capsules inherently prevent oxygen (i.e. air) from 
entering the capsules. (Sec e.g. Paper 16, page 5, lines 4-10). Appellant asserts that the 
Examiner has provided absolutely no prior art reference which supports the assumption that a 
substance which resists vapor penetration will automatically and inherently resist oxygen 
penetration. 

Appellant further asserts that a material with improved resistance to water 

permeability does not necessarily have an inherent improved resi:>taDce to £iir penneability. 

Water molecules differ from oxygen molecules in many ways, including physical size and the 

state of the matter. Liquid water is in a different state than gaseous oxygen. Lithe more 

speciahzed field of barrier polymers: 

"Some polymers show excellent gas barrier propejrties but poor water barrier 
rates. . and others are poor gas barriers but good water barriers. . 

Steingiser et aL "Barrier Polymers," Kirk-Othmer Conche Encyclopedia of Chemical 
Technology. New York: John Wiley & Sons, Inc., 1985. A copy of this document is attached 
hereto (see page 148, column 2, luies 7 - 12). 

Consequently, the Examiner has shown no reasonable basis upon which a skilled person, 
seeking to solve a peroxidation problem could expect to succeed using Cade's capsules. 

Appellant asserts that reading a problem of peroxidation into the Cade disclosure 
constitutes an impermissible use of hindsight based from Appelhint's disclosure. Obviousness 
cannot be established by hindsight combination to produce the claimed invention (see In re 
Gorman, 18 USPQ2d 1885 (Fed.Cir.l 991 )). It is the prior art itseU^ and not the apphcant's 
achievement, that must establish the obviousness of tlie combinaiiou. 

Further, Appellant asserts that xylose hardening a gelatines capsule to an extent sufficient 
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to inhibit peroxidatioD of polytinsaturated fatty acids does not necessarily reduce water 
permeability. Appellant's own tests show that in at least one embodiment of an inventive xylose 
treated capsule sufBcient to inliibit peroxidation of polyunsaturated fatty acids, when stored for 6 
months at SC^C temperature and 60% humidity the capsule may t ecome dark and begm to lose 
its shape due to moisture. For tliis reason, the Appellant's comtnercial product is labeled, "Keep 
in a dry place." (See Amendment dated August 7, 2003, page 6, lines 6 - 12). ThtiA, the gelatin 
capsule as claimed herein does not necessarily inhibit moisture p<;nneation as taught by Cade. 

The Examiner has erred by reading a problem of peroxidation into the Cade disclosiire 
and relying on possible inherency with no support in the record while making a rejection under 
35 use §103. 

c) Unexpected results 

Appellant asserts that the Examiner has not presented a prima facie case of obviousness 
for at least the reasons discussed in the previous sections. However, even if it is found that the 
Examiner has estabUshed prima facie obviousness by combining Cade and XP, the unexpected 
results of peroxidation prevention presented in the application arc; sufficient to overcome the 
Examiner's showing. Tlie presence of a property not possessed by the prior art is evidence of 
nonobviousness. In rePapesch, 315 F.2d 381, 137 USPQ 43 (CCPA 1963). 

Based upon the teachings of Cade and XP, the use of Cadets hard gelatin capsules with 
XP's lipid formulation would not be expected to provide any benefit over XP's soft gelatin 
capsules in the prevention of peroxidation of the lipids because Cade and XP are silent as to the 
peroxidation of fatly acids. Thus, the prevention of peroxidation according to the claimed 
invention is a result that would not have been expected in the cited prior art, 

"Evidence of unexpected properties may be in the fonn olfa direct or indirect comparison 
of tlie claimed invention with the closest prior art which is commensurate in scope with the 
claims " Sce/w re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980) 

XP discloses a lipid formulation and Cade does not. Therefore, as to peroxidation of fatty 
acids, XP is the closest prior art to the claimed invention. 

The AppHcation at page 4 includes two tables directly comparing the peroxide values at 
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given time intervals between xylose-hardened 500 mg peri 11a oil capsules according to the 
claimed invention 3iid prior art non-hardened 500 mg perilla oil capsides, v^hich are considered 
by Appellant to be representative of XP's soft gdatin capsules. The xylose-hardened capsules 
clearly provide a significant, practical advantage over the prior art capsules, and the inhibition of 
peroxidation of fatty acids would have been unexpected even in light of Cade and XP. 

(d) .^nrnmary and dependent claims 

Appellant has asserted that the Examiner has not presented all of the limitations of 
independent claims 1 and 11 in the prior ait, and that the Examin sr has erroneously relied on 
hindsight and possible inherency hi making an obviousness rejedion. FurtJier, the apphcation 
leaches results that would have been unexpected from the teachings of the cited references. For 
these reasons. Appellant respectfully submits that independent cliaims 1 and 1 1 are not made 
obvious by Cade in view of XP- 

"Dependent claims are nonobvious under section 103 if tlie independent claims from 
which they depend are nonobvious." Harlness Inl% Inc. v. SimpUmatic Eng'g Co,, 819 F.2d 
1 100, 1 108, 2 USPQ2d 1826, 1831 (Fed. Cir. 1987). Therefore, Appellant asserts claims 2 - 4, 6 
and 12 - 14, which depend from claim I, and claims 7 - 10, which depend from claim 11, are 
also not made obvious by Cade in view of XP for at least the rea£;ons asserted above in addition 
to the reasons discussed below. 

Dependent claims 3 and 9 stand or fall together 

Neither Cade nor XP discloses a gelatme capsule having a retarded release time of more 
than 45 minutes, as recited in dependent claims 3 and 9. Cade in fact discloses that rupture or 
dissolving times of the capsules treated with the polyol additive decreases with increasing 
content of the additive (see page 6, lines 1 5 - 21). Thus, Cade teaches away from claims 3 and 9. 

Dependent claim 6 stands or falls Alone 

With respect to claim 6, neither Cade nor XP discusses antioxidants or the problem of 
peroxidation. Thus, no basis in the record has established sugge£;ting tire intentional exclusion of 
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antioxidants- Therefore, claim 6 is not suggested by the cited prior art. 
Dependent claims 12 - 14 each stand or fall alone 

With respect to claims 12-14, Cade discloses coating a gelatin capsule nsing 
"conventional techniques for capsule or tablet coating " See page 4, Unes 1 5 - 16 and 27 - 29. 
However, Cade does not recite "spraying iho capsule with xylose" as contained in claim 12; "heat 
treatment for a predetermined time interval" as contained in claim 13; or "a reaction between the 
xylose and gelatine capsule to provide a cross-linking" as contained in claim 14, and the 
Examiner has not applied references teaching these limitations. IDierefore, claims 12 - 14 are not 
taught by the cited prior art. 

Issue 2: Whether claims 1 - 7 and 9 - 14 are patentable under 35 USC S 103fa) over 
Yaiima fUS 452530^) in view of Cade. 

Appellant asserts that Yajima in view of Cade does not teach all of the limitations of tlie 
rejected claims, and that the Examiner has impermissibly relied on possible inherency and 
hindsight m making the rejections under 35 USC § 103. Further, the claimed invention provides 
unexpected results that are not suggested by Cade and XP. 

a) The applied references do not teach all of the claim hmitations. 

Appellant asserts that neither Yajima nor Cade discloses or suggests "a gelatine capsule 
being xylose-hardened to an extent sufficient to inhibit peroxidation of polyunsaturated fatty 
acids" as recited in independent claim 1 and similarly recited in independent claim 1 1 , Further, 
Appellant asserts that there is no motivation to combine Cade and Yajima to arrive at the claimed 
invention, as Yajima teaches away from the claimed invention. 

As discussed above^ Cade discloses hard gelatin capsules with reduced water permeability 
to reduce tlie risk of destabilizatiou of contents due to huniidit;^'- 

Yajima discloses soft capsules containing oils and fats, and the prevention of oxidation of 
oils and fats by the addition of an antioxidant, such as butylated hydroxyanisole, butylated 
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hydroxytoulene and tocopherol (see column 1, lines 6 - 20), or a component derived from herb 
spices (see coKimn 2, lines 53 - 66), Thiis, Yajima teaches the reduction of oxidation of oils and 
fats by the nse of chemical antioxidant preservatives mixed into the oil and fat composition 
contained within a soft gelatin capsule. 

One of ordinary skill in the art viewing Yajima and Cade would not be motivated to use 
the capsule of Cade with the composition of Yajima for the purpose of oxidation prevention, as 
Yajima ahready solves the oxidation problem by teaching a method of inhibituig peroxid^ition 
utilizing chemical additives. Thus, Yajima teaches away from the claimed invention. Further, 
even if the references were combmed, there is no teaching that the Cade capsule would provide 
any benefit in the prevention of oxidation- 
Appellant's own disclosure discusses the use of antioxidants as a prior ait method of 
reducing oxidation (page 1, lines 6-11). The final sentence of Appellant*s disclosure on page 5 
states that tlie finished xylose-hardened capsule inhibits the pero:jddation of fatty acids so that the 
addition of antioxidants is imnecessary. 

Although Yajima discloses a problem of peroxidation, the only suggested method of 
solving the problem is the use of chemical antioxidants. Thus, Yajima adds nothing with respect 
to the teaching of gelatin capsules provided by Cade. Therefore, Yajima and Cade do not teach 
"a gelatine capsule being xylose-hardened to an extent sufficient to inhibit peroxidation of 
polyunsaturated fetty acids." 

b) The Examiner has impermissiblv relied on possible in berencY a nd hindsight . 

Similarly to the Examiner*s previous rejection over Cade in view of XP, tlie Examiner 
argues that Cade's disclosure of chemical degradation due to mo:^sture reads on the problem of 
peroxidation of fatty acids, and that reduced oxygen permeabilitj' is implicit in the Cade capsule. 

First, Appellant asserts that consideration of an inherent c[uality is relevant only to 
anticipation, not obviousness (see Jones v. Hardy, 230 USPQ 1021 (Fed. Cir. 1984)). 

Second, Appellant respectfully disagrees with both of the Examiner's contentions. As to 
chemical degradation, Cade states, ^'Moisture take-up by fills from capsules or more frequently 
from the environment by permeation may affect the properties of powder fills: they may 
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agglomerate or, more seriously, degrade chemically for example l^y hydrolysis" (page 2, lines 16 
- 20 (emphasis added)). Thus, the teaching in Cade of chemical degradation is limited to 
degradation caused by moisture. Cade docs not disclose or suggest any inhibition of 
peroxidation. 

As to the possibility of a Cade capsule inherently resisting the penetration of oxygen, 

Appellant asserts that the Examiner has provided absolutely no prior art reference which supports 

the assumption that a substance which resists vapor penetration vail automatically and inherently 

resist oxygen penelTation. 

Appellant further asserts that a material with improved resistance to water 

penneabihty does not necessarily have an inherent improved resistance to air permeability. 

Water molecules differ from oxygen molecules in many ways, im^luding physical size and the 

state of the matter. Liquid water is in a different state than gaseo us oxygen. In the more 

specialized field of barrier polymers: 

*'Some polymers show excellent gas barrier propeirties but poor water barrier 
rates . . . ; and others are poor gas barriers but good water barriers. . . 

Steingiser et al. "Barrier Polymers." Kirk-Othmer Concise Encyclopedia of Chemical 
Technology, New York: John Wiley & Sons, Inc., 1985. A copy of this document is attached 
hereto. 

Conseqaently, the Examiner has shown no reasonable baiiis upon which a skilled person, 
seeking to solve a pe-roxidation problem could expect to succeed using Cadc*s capsules. 

Appellant asserts that reading a problem of peroxidation into the Cade disclosure 
constitutes an impermissible u$e of hindsight based from Appelhint's disclosure. Obviousness 
cannot be established by hindsight combination to produce the claimed invention (see In re 
Gorman, 1 8 USPQ2d 1 885 (Fed,CiT,1991)). It is the prior art itself, and not tlie applicant's 
achievement, that must estabUshthe obviousness of the combination. 

Further, Appellant asserts that xylose hardening a gelatine capsule to an extent sufficiejit 
to inliibit peroxidation of polyimsaturated fatty acids does not nei^essarily reduce water 
permeability. Appellant's own tests show that iu at least one eml^odiment of an inventive xylose 
treated capsule sufficient to inhibit peroxidation of polyunsaturated fatty acids^ when stored for 6 
months at 30''C temperature and 60% humidity the capsule may become dark and begin to lose 
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its shape due to moisture. For this reason, the Appellant's commsrcial product is labeled, "Keep 
in a dry place." (See Amendment dated August 7, 2003, page 6, liines 6-12). Thus, the gelatin 
capsule as claimed herein does not necessarily inhibit moisture permeation as taught by Cade. 

The Examiner has erred by reading a problem of peroxidation into the Cade disclosure 
and relying on possible inlierency with no support in the record \^^hile making a rejection under 
35 use §103. 

c) Unexpected results 

Appellant asserts that the Examiner has not presented a prima facie case of obviousness 
for at le^t the reasons discussed in the previous sections. However, even if it is found that the 
Examiner has established prima facie obviousness by combining Yajima and Cade, the 
unexpected results of peroxidation prevention using a xylose-hardened gelatine capsule presented 
in the application are sufficient to overcome the Examiner's shov/ing. The presence of a property 
not possessed by the prior art is evidence of nonobviousness. In re Papesch, 315 F,2d 381, 137 
USPQ43(CC?A 1963). 

The combination of the teachings of Yajima and Cade would prevent the peroxidation of 
fatty acids using chemical antioxidants. If the combination were made without including the 
Yajima chemical antioxidants, the resulting product would be ex];5ected to be vulnerable to 
peroxidation of the fatty acids. The invention of claim 1 prevents peroxidation of fatty acids 
without using chemical antioxidants. Thus, in addition to being superior to Yajima and Cade, 
claim 1 presents results that would be unexpected in light of Yajima and Cade. 

(d) Summary and dependent clauns 

Appellant has asserted that the Examiner has not presented all of the limitations of 
independent claims 1 and 1 1 in the prior £irt^ and that the Examiner has erroneously relied on 
hindsight and possible inherency in making an obviousness rejection. Further, the application 
teaches results that would have been unexpected from the teachings of the cited references. For 
these reasons. Appellant respectfully submits that mdependent claims 1 and 1 1 are not made 
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obvious by Yajima in view of Cade. 

"Dependent claims are nonobvious under section 103 if thie independent claims from 
which they depend are nonobvious." Hartness Int% Inc. v. Simplimatic Eng'g Co., 819 F.2d 
1100, 1108,2USPQ2d 1826, 1831 (Fed. Cir. 1987). Therefore, Appellant asserts claims 2 - 6 
and 12 - 14, which depend from claim 1, and claims 7-10, which depend from claim 11, are 
also not made obvious by Yajima in view of Cade for at least the reasons asserted above in 
addition to the reasons discussed below. 

Dependent claims 3 and 9 stand or fall together 

Neither Yajima nor Cade discloses a gelatine capsule having a retarded release time of 
more than 45 minutes, as recited in dependent claims 3 and 9. Cade in fact discloses that rupture 
or dissolving times of the capsules treated with the polyol additive decreases with increasing 
content of the additive (see page 6, lines 15 - 21). Thus, Cade teaches away from claims 3 and 9. 

Dependent claim 4 stands or falls alone 

Yajhna discloses that fatty acids may be effective in the prevention and treatment of 
hardening of arteries and heart diseases (see column 2, lines 11-13 aad 25 - 31). However, 
neither Yajima nor Cade discloses a dosage form that is operative against diseases of metaboUsm 
of fat and/or against intestinal inflammations, as recited in claim 4. 

Dependent claini 6 stands or falls alone 

Claim 6 recites a dosage form wherein no antioxidants arts added to the polyunsaturated 
fats. Yajima teaches the use of axtioxidants and therefore teaches away from claim 6. 

Dependent claims 12 - 14 each stand or fall alone 

With respect to claims 12 - 14, Cade discloses coating a gelatin capsule using 
"couventional techniques for capsule or tablet coating." See page 4, lines 15 — 16 and 27 — 29. 
However, Cade does not recite "spraying the capsule with xylose" as contained in claim 12; "heat 
treatment for a predetermined time interval*' as contained in claim 13; or "a reactjou between the 
xylose and gelatine capsule to provide a cross-linking" as contaiULcd in claim 14, 
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Conclusion 



Based on at least the foregoing remarks. Appellant believers that the Examiner has erred in 
maintaining the rejections under 35 USC § 103 because; 

1 . the Examiner has not shown all of the limitations of the cllaim$ in the prior art; 

2. the Examiner has relied on inherency in making rejections under 35 USC § 103; 

3. tlie Examiner has used impermissible hindsight in reading the problem of peroxidation of 
fatty acids into the Cade disclosure ; and 

4. the Examiner has not considered tJie unexpected results p:resented in the apphcation. 

Therefore, the Board is respectfully requested to reverse the rejections under 35 USC § 
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103, 



Respectfully submitted, 



VIDAS, ARRETT & STEINKRAUS 
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BARRIER POLYMERS 



ing it into the desired subst3nce_ Barium £ulfid(^ is lumcUed in the form of 
an aqueoua solution and only r&r^y is separated as a solid* 

Barium Sulfite, EaSOa, ocicurs as colorless cubic (or hitcagonai;) ciysUls, 
Tvith eolubiOity O.oa gf/iOO g H.O at 0*^0. 

Barium tllanate, B^^TiOa imp, ea 1625 'Q, hos botii ferxDtilBCtric ttnd 
piezoelectric properties and used in aonar equipment, ifl phonogxapla 
cavtridgaa, cApACitators, and other electronic equipTjaent- 

TnUMAN KmitPATfllCK 

T}if; SKtaiviii-WilliBnia Compcmy 



P.li, Fun"3-4<iii, ""Bai-iuin," preprint from, Biuea-U of Mines Bulletin fi^, 
Mineral and Pi-oblems, U-S- ttepartmi^mt of the Inrarior, BuTEnu of 

Minee. Buperintcsidviit of DGcuments> WwHiniftoTi, D C-, 1^7 S. 
SJC PXaires, "Bnnte," preprint frcJin Butfciu of MinO* Minerals Yearbook 
U^. Dep(u-fcmKnt o/ th* Interior^ Bureaia of Mines, Siiptrintfiiidafit ot 
Dicuaieaita, Wflshington, DC 

ILE. Reznik and IrLD. Toy, Jr., Sowce. Assessment: Barium Chemicah, "GjPA 
MBC-DA.S30. GonTraffc No. 68-02-^^4, Office of yit^inifxch. and Desfelopmem:, 
U.S. ErvirpnjnuiTtAl Pi-fiMction Agencir, Washin^on, D.C^ Feb. 1976, 
D.A- BratKt, "Biiiite" in DJ^ Eroiast and W.P. Pratt, cds-. UnUdd 5tat&& 
MineroJ- ](iesowccx, X/.S- Geological Survey ProfesBioncU Pmp^ 820, TJ-S- 
Govammfini PiintiPB O^fiw, Waahirigton, D.G., Ifl73, pp. 75-S4. 



BARKIEI^ POlVMEftS 

The general theory of permeation of a gas or liquid through a polymer 
matrix ^tea that the penneation rate is the product of a diffusion term 
and a solubility Constant of the gs5-Uquid in tht polymer matrix, each of 
which is .often independent of the other. The process of penntotian 
through a polymeric borrieor wivokes four steps; at>6orption of the 
permestiyvg spades into the polymer wall; soluhility in tha polymer 
matrix; diffusion through the "^oR along a Concentration gmdient^ and 
de£Orjf>tion Crom the outer wall. In order to be a good harria- polymer, 
the material must have some degree of polarity such as contributed hy 

the nitrile, ttstar, chlorine, ttuomve, or acrylic functiouRl groups; hi^h 
chain stiffiness; mertDes$; doee chain-to-chain pacWng hy eynuneFtry, 
order cry^allinity, or orientation; some bonding or attraciaon betireen 
chains; high glass -transitian tempBratlire T^. PennEabLlity also ia aiTected 

by fillers and additives, moisture conteni, temperiLiurc, thickness^ and 
molecular Btructure of peiroeatins ga^ or liquid. 

Measurement of BarriEr PrOperlies 

The moet common 'method of measuring giw permeatiaii uses a Do\r 
Permeation CelL Water pfermeation through a polyltifir g^mCTtJljr IS 

mectfiured by gravimetnc w^iEht low of a sealed water-fill^ contain^ 
made frum the test polymer or by gravimetric iveight loss of a special 
metal cup (such as the Paine cup) which uses the test polymer aa a lid. 
Organic-liquid pennention usually is measured by Using a filled molded 
contflinex made of the test polymer wd noting gravimetric weight los^ 

Id all TTjea^uremente of gaa or Hquid permeation, it 23 neceasary to allow 
time for equilibrium rates to become established or exroneoUS values Will 
be obtained. 

A hi^ barri^ polymer can be defined a3 one that eihibits a high 
reaifltance to molecular flow of a ptxmaating agent or agents through the 

polymer matrts. To <jualify as a truly high barriar polymer, the following 
limits of permeataon should apply ba^ed on studies of the packagio ^ of 
products that are senaLtive to g^ea^ Hquids, or or^anic-vapor difEusion; a 
p;aB tranEmLEKion of not more than lO cm' of oxygen per 0.025 nm of 
polymer per 645 Cm^ (lO Ln.^) of surface per day per 101 kPa (760 mm 
HgJ driviaj; force at 23^0 and humidity conditions of use; water permea- 
tion of not morft thnn 7 g per 0-025 ixrtn per 646 cm^ per day in direct 
coTitact with water at SU^C and with low rh air drculflting on ths 

dovmfiCteam sidft of the barrier; and less than S% loss of an or^ardc 

Biibatance by absorption and/or diffusion from a solution of the syb- 
stance in coatACt with the polymer for a period of at least 6 months at 
2;J**G (or equiv&l^t). 



Table 1 liJts cmrently available polyraers meeting the requirements of 
high bsrrier polymans and compares their permeation ratefi for Oiygen, 
carbon diouide, watca-, and organic compomda. There are siso several 
welL-knOwn polymers that come close to meeting- the limita set for gag 
and water ])ermeation and that can be considered afi moderate bflxri^n- 
polymers! nylon -Gf nylan-6j6; Deliin, Pentx^n, poly(vinyl fluoride)^ 
jiolyCmethy). methacrylate); nyioxi-Xl; and XT Polymer. Some polymcra 
ghow BxcaUiint gas barrier properdea but poor *^fttcr barrier rates, eg, 
poly (vinyl iilcohol) (dry) and cellophane (dry-uncoated); and others are 
poor ^as barriBTB but good water barri^a, eg, high density polyothyleafi, 
. polypropylme, Teflon (polytetraduorDethyLeae), pulybuteae, low density 
polyethylene, Surlyn ionomer, and butyl rubber- 
Absorption from Dilute Solutions 

A properi^y related to bamer properties, but mor*; subtle, is that of the 
absorption by the polymer of the molecuias of a solution in contact with 
it. In man J caaeS, these can be large buUcy orsanic molecules, and the 
actual diffusion through the polymer matrix can b*i alo^. But, because of 
depletion of some molectiles from tl^e packaged solution, the proper- 
ties of the ijroduct are altered as in the ca^e of direct permeation of the 
product tkrough the polymer. This i£ aspadally truQ if the absorbed 
raoleculra are related to taste, odor, or flavor of the contacting food or 
beverage, lliis phenomenon is directly proportional to the barrier prop- 
erties of thii polymer in moet caaea. 

The mail uae of hi^h barrier polymers is packagiagj especially for 
food^ and i^fivarngcfi, as a replacement for glass and metal containers. 
Light wei^'lit, rxonehatterabilLty, ease of disposal by indneraticn, and 
potentially lower costs are the forcffi behind the increasing populmity of 
barrier plasticfi. To be a succasaful food-and-bevcrage packaging mattarial, 
lihe fKjlymer mu^ nssLst absorption from dilute solutions, retain carbon 
dioadde, protect food frora oxygen, be durable, and have good creep 
str^gth, clarity, packaging proceaashility, antistatic properties, and 
general chemicol resistance (see Table 2). 

The Hglx nitrile polymers are the most interesting of the barrier 

polymers to be introduced- The permeation of any high nitrile polymer 
depends upon the Itival of nittila, the type of nitrile, and the amount and 
type of comonomer and the presence of additives- AUhou^ the amount 
of nitiile is contr oiling, the comanQmer can have aignificant harrier 
effects. For Lastance, whereas a 70 : 30 acrylonitriie-atyrenB copolymer 



Ti^h\e 1- * crmcubility Propcrtie* of 1 Kffh Barrier Polymew 



Polymer 



Polymcx 



poly(vinylidenc chloride) 

Lopac* 

Bar ex 

Cycopac'' 

Scotin wrnp 

epoxy (bisplienol A; amine f^r^} 
Kel-P (polytihlorotrifluoro- 

ctJhylcoe) 
Trogamid X' 

Kynar [jpolj'(vinyliden9 fluoride)] 
p<sIyCethyleiie ter ephthalate) 
nylon-€,^ nyl<3n-6,10 
pheuo3:y [pblyCphenylene osidc)] 
poly(vinyl cbloritie) 



Carbon 
Oxygen** dioxide'' Water* 



halogenaced 
nitrile 
nitrile 
citrile 
halogc Dated, 
thtsroi 3*et 

halogenated 
polydiioide 
halggt D»tipdl 
polyeEter 
pttlyaroide 

halo^enated 



0.4 

3.9 
4.3 
4.3 
5.1 
12 

13 

IS 

l& 
20-o9' 

22 

2& 
31-59^ 



1.2 
15 
12 
16 
1ft 
35 

47 

47 

59 
47-79' 

47 

50 
79-157' 



7^ 
200 
340 
200 
20 
l£0 

12 
20G 

30 
BO-IGO' 
240 

lao 
so- 120^ 



*At 23 ■*C (100% rh). (m^ -m)/(ra^ - d-PPa). To ccmvcrc Ppi to bar, muliiply by 
10**. 

frkg*-cm/(iHk'-d5 itaS^C (iOO% rh). 

'Acrylonitrillfe (70^)-atyrHa.e copolymer u^ed for niMiwfQcturine Mon^sw-to 

Cycl*-Si"(«! tan tmn^s-- 

aaiTuW polyroer, V^cobmr (DuPont), is nfi loiigeif made. Vicobar had mmfl flr 
huiricr propcrdsji. 

"Deixaids o;_i exact level of a-y--5taUini.t> aud tsneaatanon; 
^Dependa on exact compound fcnrnvil^tion. 
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